INTRODUCTION 


You are the owner of our latest product, the new TR-7950 (or TR-7930) transceiver. Please read this in- 
struction manual carefully before placing your transceiver in service. The unit has been carefully engineered 
and manufactured to rigid quality standards, and should give you satisfactory and dependable operation for 


many years. 


AFTER UNPACKING 


@ Shipping container: 


Save the boxes and packing in the event your unit needs to be transported for remote operation, mainten- 


ance, or service. 


@ The following explicit definitions apply in this manual: 


Note: If disregarded, inconvenience only, no risk of equipment damage or personal injury. 
Caution: Equipment damage may occur, but not personal injury. 
CONTENST m@ ACCESSORIES 
ACCESSORIES 2 \..5.oh ee eee ce ee eee 2 Carefully unpack your TR-7950 (or TR-7930) and check 
PEA TURES ais eee ete oc eerie one ae 3 that it is supplied with the following accessories: 
BEFOREUSE wri) fine et Re ee ee 4 neler eae OE ee | 
SPECIFICATIONS 5 (T91 “031 61.) Be peepee eater, Fo Ret ef 1 piece | 
Shenae Meee." US, aia te hie vr [oyeniounting BiAcke} 
SECTION 1. INSTALLATION Mactenagpece 
151, - InterCOnNeCtiOn ooo. ordi. io eccsecsnceccecssaseserncnaees 6 Hex wrench (w01-0401-04)........ eee 1 piece 
1.2 Mobile Installation, [general]........................ 6 Nuts (5 mm diameter) 
1.3. Fixed Station Installation..............0.cccesen 7 (N14-O510-04)......ssseecsessessteestecnscens 4 pieces 
1.4 Memory Back-up Lithium Battery................. 8 DanGaineee-aat A pisnee 
SECTION 2. CONTROLS AND TERMINALS Flat washers (6 mm diameter) 
2 REPORT Pail ios 5h cake ee hes csc 9 IN1521060-48), le ee 4 pieces 
Bi TE TRGOOT FRATVON erases. chattel nce ete wera donne 11 Spring washer (6 mm diameter) 
SECTION 3. OPERATION (NT6-00G60-46) ore csaksapsncvceasteeee 4 pieces 
3.1 BEFORE OPERATION ...0..0.....ccccscccccseeseeeeees 12 (3) Foot 
3:2 iSOUELCH AS. 2 ee 12 ee eee 
JO ZAOOGS-OS) ee. ske Be ccas<dees ae 2 pieces 
3.3- MEMORYANPUT........ cn 12 pipe sae ae sta miner 
3.4 CHANGING MEMORY FREQUENCIES........ 12 [JO20070205) ion tere aes 2 pieces; 
3.5 SCAN OPERATION ...0.....ccccscccssecssessseeeen 12 Screw (N30-3006-41) ....cccscsssesceseesesseeess 4 pieces 
3.6. SCAN STOP 2.952 ee 13 (4) DC power cord (with 2P plug and fuse) — 
3.7 SCAN LOCKOUT OPERATION..............00: 13 TR-7950(E30-1685-05)/ ai 
3.8 PRIORITY CHANNEL SELECT ........cccccceccce. 13 h a aa es ile coe dee cade geen 
3.9 PRIORITY OPER SWITCH. .........cscesseeccccees 13 TR:79E0110A) (FO61037-05) 2. ‘ples 
3.10 AUTOPHATCH OPERATION......................... 13 TR-7930(8A) (FO5-8021-05).......c.cccccce0-. 1 piece 
3.11 TIMER OPERATED SCAN ...................cceeeee 13 (7) Miniature plug (for external speaker) 
3.12 AUTOPATCH SIDETONE (E420 Tat Bp iency Aeeeee: eatbard ache etarn cee 1 piece 
AND BEEPER LEVEL ADJUSTMENT ........... 13 (S)eMVarranty:Card ire... ccccecrs cuase-are ace eeeeraeneeee eae 1 copy — 
3.13 PAIRED CHANNELS ...................................... 14 (10) Instruction manual........... ioc tedusreeereeans aerate 1 copy 
3.14 TU-79 (OPTION) INSTALLATION ................. 14 
SECTION 4. ADDITIONAL INFORMATION .............. 15 
SECTION 5. OPTIONAL ACCESSORIES ................... 16 
VIE IMIO . oiticssnesavvaccnssedetarcl Setters eGRiee nt mane ene 17,18 
SCHEMATIC DIAGRAMS ..........ccccccsscsecssseesssseecrseeeeee 19 
BLOCK DIAGRAMG.................cccsssesscsssscecceecesscscsssceseess 20 
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FEATURES 


Outstanding features providing maximum ease of The lower limit may be programmed into memory “A” 
operation include a large backlighted, easy-to-read and the upper limit into memory “B”. 
(either in direct sunlight or in the dark) LCD display, 21 
multi-function memories, automatic offset, program- @ Center stop during band-scan, with indicator 
mable priority channel, memory and programmable Stops on a channel center during band-scan, with 
band scans, built-in lithium battery memory back-up, center tuning indicator. . 
built-in 16-key autopatch, and the choice of a hefty 45 
watts output (TR-7950), or 25 watts output (TR-7930). © Scanresume selectable 
Scan stops on busy channel. Selectable automatic time 

TR-7950 FEATURES: resume-scan (approx. 5 sec., adjustable), or carrier oper- 

ated resume-scan. a scan delay after carrier-drop of ap- 
@ NEW, large, easy-to-read LCD digital display prox. 1.5 seconds is built-in. 


Easy to read in direct sunlight or in the dark (backlight- 
ed). Displays transmit/receive frequencies, memory 
_ channel, repeater offset, (+, S, —), sub-tone number (F-O, 
~ 1, 2, 3), tone scan, and memory scan lock-out. Includes 
LED S/RF bar meter, and LED indicators for REVERSE, 
CENTER TUNING, PRIORITY, and ON AIR. 


) 21 NEW, multi-function memory channels 

Sotes frequency, repeater offset, and optional sub-tone 
channels. Memories 1 through 15 for simplex for 
’ +600 kHz offset. Memory pairs 16/17, and 18/19 are 
paired for non-standard repeater offset. Memories “A” 
and “B” set upper and lower scan limits, or for simplex 
or +600 kHz offset. In MEMORY mode, a circle of light 
appears around the memory selector knob. When the 


| _ memory selector knob is rotated in either direction to 


channel 1, and audible “beep” will sound for visually im- 
paired operators. 


Choise of 45 or 25 watts output 

The TR-7950 provides a hefty 45 watts output, while 
the TR-7930 features a more modest 25 watts. A HI/ 
LOW power switch allows power reduction to approx. 
5 watts(adjustable). 


Long-life lithium battery memory back-up 
‘Built-in lithium battery has an estimated 5 year life. 


Automatic offset 

The microprocessor is pre-programmed for simplex or 
+600 kHz offset, in accordance with the ARRL 2 meter 
band plan. “OS” key allows manual offset change. 


Programmable priority alert 

The PRIORITY channel may be programmed as any one 
of the 21 memories, with the ALERT switch “ON,” a 
dual “beep” sounds when a signal is present on the 
PRIORITY channel. The OPER switch allows and in- 
stant move to the PRIORITY channel. 


Programmble memory scan lock-out 
“LO” key for programming the scan to skip selected 
memory channels, without erasing the memory. 


@ Scan control using up/down microphone 
Momentarily pressing UP or DWN button on micro- 
phone tunes one step in the selected direction, on me- 
mory or on 5-kHz step tuning. Holding the button for 
about 2 seconds starts UP or DWN automatic scan ac- 
tion. Scan also starts using “SC” key on keyboard. 
Scan may be cancelled by momentarily pressing the 
PTT switch or by pressing both UP/DWN buttons si- 
multaneously. 


@ Programmable sub-tone channels 
Optional TU-79 three frequency sub-tone unit provides 
keyboard selectable sub-tone channels, which may be 
stored in memory. 


@ Built-in 16-key autopatch, with adjustable monitor 
The keyboard functions as a 16-key autopatch during 
transmit. DTMF tones appear in the speaker output 
when a key is pressed during transmit. 


@ Front panel keyboard control 
Used for selecting frequent panel keyboard control. 
Used for selecting frequency offset, programming me- 
mories, controlling scan, and autopatch encode. Key- 
board night lighting is provided. 


@ Extended frequency coverage 
covers 142.000-148.995 MHz, in 5-kHz steps. 


@ Repeater reverse switch 
Locking-type switch, with indicator. 


@ “Beeper” amplified through speaker (Level adjusta- 
ble) 


@ Compact, lightweight design 


@ Easy-to-install adjustable-angle mobile mounting 
bracket 


Optional accessories: 

@ TU-79 three frequency diode programmable tone unit. 
@ KPS-12 fixed-station power supply for TR-7950. 

@ KPS-7A fixed-station power supply for TR-7930. 

@ SP-40 compact mobile speaker. 
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| ee BEFORE USE | 


i) sa 
UU 


FB 


This unit is designed for 12V negative ground ONLY. 


Do not install near heater outlet. Keep equipment away from heat and out of direct sunlight. 


After parking in the sun, or if inside temperature is HOT, cool Do not adjust coil, trimmers, or pots! These are factory ad- 
this unit BEFORE transmitting. justments. 
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SPECIFICATIONS 


[General] 
SPE TANCUOT PUNE CON Siocon stereo daavteecens lcci ee tee 


FTOGUGNCY TANGO ose ee tcserctecereee tte te cine uses 
Frequency synthesizer..................ccccccccccceceeeeeeeeeeees 


Anntenna impedance....................::::cceeeeeeeeeeeeeeeenees 
Power requirement 
Grounding 
Operating temperature ....................cccccccceceeeeeeeeeeees 
COURTY OTT E CT EREN sc coe reese cee ee een cenprsccnces 


OPP CCC E CeCe CeCe errr rr errr errr rrrrrrrrrrrrrrrn) 


eee eee eee eter eee eee e eee eee e eee eee eee e ee eee e eee eee eee EES 


Dimension 


Poe P PCC rrr errr rere Creer rrr rere rrr rere rere reer 


[Transmitter] 
RF output power (at 13.8V DC, 502 load)............. 


hes ELE ptt Reem ate eaehs> tw, AS A 
Frequency tolerance (-20°C ~ +50°C)................... 
SUTIOUS FECA TION eva acs tee caw co cite son aennscnevnssereevedeoss 
Maximum frequency deviation (FM)..................... 
PAUIGIO FOSDONIS encore rcs cotter e eshte iris ccncitboneawaeses 


PAUCIO GISTOPHON wintertime nic eons ecole 
IVERGCTODINONNG 5 cco cect fir cho < <= das 5-25 occ csv dante egesce 


[Receiver] 
AECL T Eg ROM nce Re aemraces crayon gee ian, e i Sere Aree eR 
Intermediate frequency ....................cccccceeeeeeeeeeeeeees 


PROCOIVON SOMSIUIVICY socoo roan steecenc essen ou nencsvncavoecesectes 
Receiver selectivity .....................ccccceceeeeeeeeeeeeeeeeeeees 
Spuriour response 
Squelch Sensitivity ............06......ccccccccssssesessesssesencnes 


Auto scan stop level ..................ccccccceeeeceeseeeeeeeeeeenees 
BANE IN RAI on sa heen cee ceo aienntels copy eek ts Cond cans ok Serene 


POU e CeCe rere eee eee eer reer ere rrrrr rr rer rrr rr rere 


MPU 1 
ICs 19 
Transistors 43 
FETs 5 
Diodes 61 


144.000 to 147.995 MHz 
Digital control, phase locked VCO 
FM (F3) 
50 ohms 
13.8V DC +15% 
Negative 
—20°C to +50°C 
0.5V in reverive mode with no input singal 
Max. 9.5A in HI transmit mode (TR-7950) 
3.0A in LOW transmit mode (TR-7950) 
Max. 6.5A in HI tramsmit mode (TR-7930) 
2.5A in LOW transmit mode (TR-7930) 
175 mm (6 - 7/8) wide 

64 mm (2 - 1/2) high 
220 mm (8 - 11/36”) deep (TR-7950) 
206 mm (8 - 1/16") deep (TR-7930) 
(projections excluded) 
1.9 kg (4.18 Ib) (TR-7950) 
1.8 kg (3.96 Ib) (TR-7930) 


HI 45 Watts min. (TR-7950) 
HI 25 Watts min. (TR-7930) 
LOW 5 Watts approx. (not adjustable) 


Phase sift 

Less than +15 x 107° 

HI Less than —70 dB 
LOW Less than -60 dB 
+5 kHz 


Within +1/-3 dB of 6 dB/oct pre-emphais 
characteristic from 300 to 3000 Hz. 


‘3% max. 


Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

ist 10.695 MHz 

2nd 455 kHz 

Better than 30 dB for 0.5 vwV S+N/N 
Better than 12 dB for 0.25 uwV SINAD 


More than 12 kHz (-6 dB) 

Less than 24 kHz (—60 dB) 
Better than 70 dB 

Less than 0.16 uV (threshold) 
Less than 0.2 uV (threshold) 


More than 2.0 watts across 8 ohms load (5% dist.) 


Note: Circuit and ratings are subject to change without notice due to developments in technology. 
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SECTION 1 INSTALLATION 


= (10000 + 009000 -600RDE-COREOD- COBDS - C6806) -C0RETD - 


1-1. Interconnection 


Connect the antenna and power supply as shown in Fig. 
1-1 for fixed station. 


1-2. MOBILE Installation, [general] 


@ Installation location 

Using the supplied mounting bracket, install the trans- 
ceiver under the dashboard or on the side of the console in 
your Car. 

Refer to Fig. 1-2A and Fig. 1-2B on page 7. 

If your car is equipped with and electronic fuel injector, the 
transceiver should be as far from the control equipment as 
possible. 


Fixed station operation 


UHF type TR-7950 or TR-7930 


connector 
Coaxial cable 


For mobile antenna installation, 
see page 7. 
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Regulated power supply 


@ Antenna installation 
Various types of antennas for 2 meter mobile operation 
are available. (See Fig. 1-2C) 


NOT Cs eee 
For gutter-mount installation, the antenna bracket must be 
grounded to the car body as shown in Fig. 1-2C. Affix the 
antenna securely, referring to the antenna instruction. 


@ Power supply 

Connect the supplied power cable with fuse directly to the 
battery terminals. Connecting to the cigarette lighter 
socket can cause a poor connection, and excessive vol- 
tage drop. 

@ Ignition noise 

The transceiver is designed to supress ignition noise; how- 
ever, if excessive noise is present, it may be necessary to 
use suppressor spark plugs (with resistors). 


KPS-12 for TR-7950 or TR-7930 
KPS-7A for TR-7930 


Connect battery to DC power terminal. 
For detailed instruction, see page 7. 


Moblile station operation 


Fig. 1-1 Antenna and Power Supply Connections 


1-3. FIXED STATION Installation, [general] 


@ Power supply (Fig. 1-3 on page 8) 

For the TR-7950, the KPS-12 base power supply is re- 
commended. For the TR-7930, either the KPS-12, or 
KPS-7A supply is recommended. 

@ Antenna (Fig. 1-3 on page 8) 

Various types of fixed station antennas are commercially 


A. Installation position 


! 
a bracket 


Underside of 


Under driver's seat 
, dashboard 


Side of 
console 


Drill holes in the bottom of 
dashboard. Secure the mounting 
bracket with nuts, and bolts. 


D. Coaxial cable Routing 


The transceiver should be lacated _ a 
from your knees. 


Pass through the rear 
window. 


Gutter-mounted 
whip antenna 


C. Antenna Installation 


Antenna bracket 


Remove the paint to insure 
grounding to the car body. 


Front fender Trunk mount 


Be sure to use only a 2m mobile antenna. 


Fig. 1-2 Mobile Operation Installation 


available. Select an antenna according to your installation 
space and application. 

Note that the VSWR of your antenna should be less than 
ee pe 

A high VSWR will cause the Transceiver’s protective cir- 
cuit to operate, reducing the transmitter output power. 


Flat washer 
Spring washer 


Insert the transceiver into the 
mounting bracket. 


Pass through the rear 

window or through the door 
gasket. Note that rain water may 
enter along the cable. Use a 
Drip-loop if possible. 


Coaxial cable 


Lift the trim plate and install the 
cable. 


TR-7950 or TR-7930 


SY 
0 a 0 
, oa 


ZF 
Coaxial cable 


—» To antenna 


To antenna 
coaxial cable 


Rubber 


LAr || 


Connect directly to the battery terminals. 
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1. KPS-12 connection Regulated DC f 
power supply 2. Connection of Standard voltage: 13.8V DC 
an other DC source. Current capacity: TR-7950: 10A 


TR-7950 or TR-7930 TR-7930: 6A 
TR-7950 c ——————— NOTE: 


or TR-7930 Preferably, voltage shoud be 


rOlll 
ull 


O44 adjusted to 13.8V DC. 
A The regulated supply should 
Og Kn be equipped with a built-in 
\ protection circuit for both 
Antenna installation Overcurrent and overvoltage. 
race, examples CAUTION: 
A battery charging power supply 


cannot be used. 
Transceiver performance 


Yagi antennas (ARRAY) depends largely on the type of antenna 
used. For fixed station operation 
there are ground plane antennas 
(omni-directional) and Yagi antennas 

Ground plane (uni-directional). The Yagi antenna 

antenna is suitable for long distance 

operation (DX) or communication 
with a specific party 

(having excellent directivity and 

antenna is generally used for local 

operation. 


Antenna Array 


TR-7950 
or TR-7930 


Antenna select 


switch 
Roter Control cable SWR meter 


— Ground plane 
antenna 
It is convenient to install both 
Yagi and ground plane antennas 
for selectable use. 


1-4. MEMORY BACK-UP LITHIUM BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Therefore, turning off the POWER switch, dis- 
connecting the power cable, or a power failure will not 
clear the memory. The battery will last approximately five 
years. When the battery discharges and erroneous display 
may appear on the LCD. Lithium battery replacement 
should be performed by an authorized Kenwood service 
facility — either your Kenwood dealer, or the factory. 

Note: 
When the lithium battery is replaced, the microprocessor must be 
reset. Press the microswitch accessible through the opening on 
the bottom cover, as shown. 


Q00000 
000000 


Fig. 1-4 Microprocessor reset 
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2-1. Front Panel 
@) VOL/POWER 


Power ON-OFF switch and volume control are combined. 
Turning the control fully counterclockwise will turn the 
power OFF. Clockwise rotation will increases the volume. 


@) SQUELCH 


The squelch control is used to eliminate noise during no- 
signal time. Normally, this control is adjusted clockwise 
until the noise disappears and the Center Tuning indicator 
goes off (threshold level). For scan operation, this control 
must be set to the threshold point. 


() LCD and Indicator Group 


bob S14) 


SECTION 2. CONTROLS AND TERMINALS 


- (146.520 MHz is displayed as 


ALERT OPER 


(2) 


a) TX shift indicators: 

(—) By pressing the key on the keyboard, the (_) indica- 
tor will light in sequence to show transmit frequency is 
switched down 600 KHz from the receive frequency. 

(S)By pressing the key on the keyboard, the indica- 
tor will light in sequence to show the transceiver is 
operating in the simplex mode. 

G)By pressing the key on the keyboard, the )indica- 
tor will light in sequence to show transmit frequency is 
switched up 600 KHz from the receive frequency. 


b) indicator: 

By pressing the TONE pushbutton the four digit frequency 
display changes to show which of three preset subaudible 
frequency channels is selected. does not display at FO 
(no tone). TU-79 option required. 


C) Scan] indicator lights when scan operation is in pro- 
gress. 


d) This section displays either frequency in four digit 
; 6.520 _ ), or one of four 
subtone conditions (F1 — 3, or O, no tone). 


e) * mark: 

Memory channel scan lock-out designator. 

If you desire to skip a busy memory channel during me- 
mory scan, press the key. The star designates scan- 
skip. 


f) Memory channel display indicates A. B. and 1 ~ 19. 


Ps 
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g) This LED indicator lights when the REV switch is ON. 


h) This indicates the transceiver has stopped at channel 
center. 


i) This LED indicates the PRIORITY-OPER switch ON. 


j) S/RF Level meter 
This LED level meter indicates relative receive input 
signal strength or transmit RF output. 


(4) Keyboard 


“BEEPER” TONE FEEDBACK 
Many keys and functions supply user-feedback to assure 
command entry or excecution. Tone level is adjustable. 
See page 13, “Beeper” level adjustment. 
Tone signals: 
* Keyboard operation frequency entry 
* Subtone frequency (preset channel number 1 — 3, O) 
* Memory * Clear * Scan * Offset 
* Program scan 
* Lockout (initiate or cancel) 
* Tone subtone) on or off 
Channel 1 selected by memory channel selector knob 
(especially convenient for visually impaired OPS) micro- 
phone UP or DWN switches; pressonce, one “beep” hold, 
one “beep” per step or channel. 
The keyboard has the following functions (Refer to “SEC- 
TION 3. OPERATION”): 
@ @)-(G) (Number) keys: 
Depress four keys to set the desired operating frequency. 
Example: Depress the (6), (8), (@ and (©) keys. The fre- 
quency display will indicate “6.940” (146.940 
MHz). 
The number keys function as auto-patch keys 
during transmit mode (Section 3-6). 
Pressing(@_),(©), or (3) in the TONE MODE selects the pre- 
programmed tone frequency. Pressing (G) cancels the se- 
lected tone frequency. 
® (Offset select) key 
Depress this key to select a non standard frequency shift 
(simplex, +, or -—, 600 kHz). (Standard frequency shift are 
preset.) 
C) (Priority Select) key 
This is used to designate the priority channel. First, select 
the desired channel, then depress the PRIORITY-ALERT 
switch and press the ESswitch. 
@ (0 (Lock-out) key 
This is used to designate the memory channels to be 
skipped during memory channel scan. Select the channel 
to be skipped with the SELECT switch set to M. CH and 
press this key. A star * appears on the LCD to show chan- 
nel lock-out . 
@ (9) (Scan) key 
This is used for scan operation. Press the key when the 
SQUELCH (2) is ON. This will start band or memory-scan, 
depending on the position of the SELECT switch. 
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e key 

With the SELECT switch in the KEY setting, press this key 
to store the displayed frequency (with frequency shift) in 
the selected memory channel. In the TONE MODE and the 
desired tone frequency selected (@_),@),@) or(Q)), press- 
ing this key either stores or clears the TONE designation in 
memory. 

@ (C) (Clear) key 

Use this key if you have mistakenly entered a setting. 

By pressing this key, the frequency set by the number keys 
is cleared. When cleared, the frequency display will indi- 
cate the frequency that was displayed before the last entry 
was Cleared. 

This key is also used to release the scan operation. 

Auto Patch: 

This is a 16 button pad in Transmit mode. 

During transmission, the key pad is automatically a Tone 
pad. Simply press any key, as needed. 


(5) ON AIR Indicator 


This light emitting diode (L.E.D.) will light during transmit 
mode. 


© MEMORY Channel Selector 


This switch is used to select one of 21 memory channels. 
Of these, channels 1-15 store frequencies including +600 
kHz offset. Channels, 16 - 17 and 18 — 19 are paired for 
“ODD-SPLIT” operation. Channel A stores the pro- 
grammed scan low frequency limit, and channel B stores 
the high frequency limit. 


@) MIC Connector (6-pin) 


For connection of the supplied microphone (or and MC-46 
autopatch microphone). 


uP @ 


GND ©) 
NC 6) 


MIC connector from FRONT PANEL (lead color) 


® -MIC AUDIO 


REV Switch 


This switch is used to reverse the repeater shift (+600 
kHz) and other transmit/receive frequencies (CH 16 — 17, 
18-19). 


(Q) TONE switch 


Press this switch to designate the tone preset frequency 
channel, along with the(@), (2), or (3) keys. (TU-79 option 
required for operation.) 


A KENWOOD Oe ; 


(0 HIGH/LOW switch 


HIGH setting: This setting allows the TR-7950 to transmit 
power output up to 45 watts and the TR-7930 up to 25 
watts. 

LOW setting: This setting allows the TR-7950 or 
TR-7930 to transmit power output up to 5 watts. 


(1) SCAN switch 


Placing this switch to the TO (timer operation hold) posi- 
tion controls the scan operation by a timer (approximately 
5 seconds, adjustable). 

Placing this switch to the CO (carrier operated hold) posi- 
tion controls the scan operation by carrier; therefore, scan 
stops for as long as a Carrier is present. 


(2 PRIORITY ALERT Switch 


This switch is used to check the specified priority chan- 
nel. Depress the switch and the priority channel will be 
checked at about a 6 second interval regardless of the 
KEY/M. CH switch position. A “dual beep” sounds when 
the priority channel is in use. 


(3) PRIORITY OPER Switch 


This switch is used to call-up the priority channel. By de- 
pressing the switch, operating frequency is switched to 
the priority channel, and the PRIO LED lights to show 
operation. 


SELECT Switch 


Setting this switch to KEY permits keyboard operation; 
setting to M. CH permits preset memory channel opera- 
tion. 


2-2 Rear Panel 


(5) ANT Terminal 


Connect a 50-ohm antenna to this terminal. 


DC Power Terminal 


DC power input terminal. Connect the supplied power 
cord with plug. Input voltage is 13.8V DC. 
Observe plus(+) and minus(-) polarity! 


(?)- EXT. SP Terminal 


External speaker terminal. Connect a 4 ~ 16 ohm speaker 
using the supplied plug. 


UP/DWN Switches 


These switches are used to step the operating frequency 
up or down during both keyboard and memoriy channel 
operation. 

When pressing a switch, a tone will sound. 

When the UP or DWN switch is held on, scan mode is in- 
tiated. 

Pressing both the UP and DWN switches simultaneously 
results in stopping the frequency control operation. 


PTT Switch 


Press-to-talk switch used for transmission. This will als 2. 
release scan operation. CN ee, 


J 


[_______SECTION3 OPERATION 


3-1 BEFORE OPERATION 


1. This transceiver uses a PLL(phase loocked loop) synth- 
esizer controlled by a micro-computer. The operating 
frequency shifts in 5 kHz steps. 

2. The transceiver covers a frequency range of 142.000 
to 148.995 MHz. 

3. Operating frequencies are input by simple keyboard 
entry. Up to 21 frequencies may be stored in memory 
(channels 1 through 19, A and B). 

4. Transmitter precautions 
a) The TR-7950 (or TR-7930) antenna impedance is 

50 ohms. Be sure to use only an antenna of 50-ohm 
impedance. 

b) Check the intended transmit frequency before oper- 
ating to prevent interference with other stations. 

c) Pressing the microphone PTT switch places the 
transceiver in transmit mode; the ON AIR indicator 
will light and the LED bar meter shows transmitter 
power. Recommended distance to the microphone 
is approximately 5 cm. 

5. Should an erroneous or incorrect readout be displayed 
at first power-on, reset the microprocessor by depress- 
ing the reset microswitch, following the instruction on 
page. 7. 

6. Do not press any other keys until the correct frequency 
is input. The transceiver operates on the last frequency 
until a new frequency is input. 

7. The shift mode is preprogrammed within the amateur 
band. This, however, can be overridden by the key. 

142.0 145.1 145.5 146.0 146.4 1466 147.0 147.4 147.6 1480 148.995 


8. For frequencies outside the 144.000 -— 148.000 MHz, 
the transceiver operates only in the simplex mode. 


3-2 SQUELCH 


To eliminate receiver noise at the no-signal condition, 
slowly adjust the squelch clockwise until the noise disap- 
pears and the C. TUNING indicator goes off (threshold 
point). 

The squelch will open, the C. TUNING indicator will light 
and the speaker will operate when a signal is received. 

The squelch control is also used for scan operation con- 
trol. If the singal is weak or fades during mobile operation, 
readjust the squelch for consistent reception. 


3-3 MEMORY INPUT 


Example: Storing 144.650 MHz with +600 kHz shift and 
subaudible tone “1” in memory channel 5. 


e 2 wears 


Proceed: 

1. Set the SELECT switch to KEY. 

2. Press the(4),(6),G), and (©) keys. 

3. Press the G3 key until GJ) displays on the LCD. 

4. Turn the MEMORY channel selector until memory 5 

displays. 

. Press the ()key to store in memory channel 5. 

. Press the TONE switch and select the desired tone fre- 

quency; in this case, by pressing the (key. 

7. Again press the () key to store the TONE information 
in channel 5. Press the TONE switch again to call the 
stored frequency back to the display. 

8. To check or recall the entry in channel 5, place the SE- 
LECT switch to M. CH. Display should remain un- 
changed, indicator data is correctly stored. 

9. Use this general procedure to store frequencies in the 
other memory channels. 


oO o1 


3-4 CHANGING MEMORY FREQUENCIES 


If you wish to change any memory frequency, store a new 
frequency in that channel using the precious procedure. 
The old frequency is erased when the new frequency is 
stored. 


3-5 SCAN OPERATION 


The SCAN operation is divided into keyboard scan, me- 

mory scan and priority channel scan. For SCAN operation, 

the squelch control should be advanced to the threshold 
point. See section 3-2 Squelch. 

First, select either timer operated hold (TO) carrier (signal) 

operated hold (CO) with the SCAN switch. 

@ MEMORY SCAN from the keyboard 

1. Set the SELECT switch to M. CH. 

2. Press the GOkey to initiate scanning. 

The scan will beigin from the displayed channel ad- 
vancing, toward the higher numbered channels. During 
this operation, holding the microphone DWN switch 
changes scan direction backward. Releasing the DWN 
switch returns scan direction forward. Holding the UP 
switch permits accelerated scanning. 

3. To release the scan operation, press either the key, 
the microphone PTT swith, or the microphone UP and 
DWN switches simultaneously. 

@ MEMORY SCAN from the microphone 

. Set the SELECT switch to M. CH. 

2. Hold the UP (or DWN) switch for more than one se- 
cond and scan operation will commence UP (or DWN) 
from the displayed channel. During this scan operation, 
pressing the DWN (or UP) switch once reverses the 
scan direction. 


— 


3. To manually accelerate scanning, hold the UP (or 
DWN) switch until the desired memory channel is 
reached. 

4. To release the scan operation, press the PTT switch or 
the UP and DWN switches simultaneously. 

@ PROGRAMMABLE BAND-SCAN from the keyboard 

The lower limit may be programmed into memory “A”, and 

the upper limit in to memory “B”. 

1. Set the SELECT switch to KEY. 

2. Press the (Sc) key to initiate scan operation. 

Scan will start from the frequency stored in memory 
channel A and advance to the frequency stored in chan- 
nel B. When the frequency in memory channel B is 
reached the process. During this operation, holding the 
microphone DWN switch changes the scan direction 
backward. When the DWN switch is released , the 
forward scan direction resumes. Holding the UP switch 
accelerates scanning. 

3. To release the scan operation, press the key, the 
microphone PTT switch, or the microphone UP and 
DOWN switches simultaneously. 

4. To continue an interrupted keyboard scan from its stop- 
ping-point, use the microphone UP or DWN switches. 
Otherwise, the key will always return the radio to 
the A channel frequency. 

@ AUTO SCAN from the microphone 

. Set the SELECT switch to KEY. 

2. Hold the UP (or DWN) switch for more than one se- 
cond. Scan operation will commence from the fre- 
quency displayed towards the upper frequency limit 
(148.995 MHz) or if down,towards the lower limit 
(142.000 MHz). 

During this scan, press the DWN (or UP) switch re- 
verses the scan direction. 

3. To accelerate the scan, hold the UP (or DWN) switch 
until the desired frequency is reached. 

4. To release the scan operation, press the PTT switch or 
the UP and DWN switches simultaneously. 

@ PRIORITY CHANNEL SCAN 

To monitor the priority channel, press the PRIORITY- 

ALERT switch in. When it is busy two beeps will sound 

every six seconds. The REV switch deactivates this sys- 

tem. 


— 


3-6 SCAN STOP 


1. Scan may be canelled by turning off the power switch 
or power supply. 

2. Transmitting or momentarily keying the PTT switch. 

3. Pressing the keyboard (C)key. 

4. Pressing the microphone UP and DWN switches si- 
multaneously. 

. Pressing the REV switch. ° 

. Pressing the PRIORITY ALERT switch. 

. Pressing the PRIORITY OPER switch. 

. Moving the SELECT switch to the alternate mode. 
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3-7 SCAN LOCKOUT OPERATION 


This transceiver has a scan lockout function which allows 

selectively skipping temporarily unwanted memory chan- 

nels during memory scan. 

Proceed: 

1. Place the SELECT switch to M. CH. 

2. Select the memory channel to be skipped by using the 
MEMORY selector. 

3. Press the key and a star * appears to the left of the 
memory channel number. 

4. Perform steps 2 and 3 to lockout any unwanted me- 
mory channels. 
To cancel channel lockout, select the memory channel 
to be restored, and press the key. The star will dis- 
appear. 


3-8 PRIORITY CHANNEL SELECT 


Any one of the 21 memory channels can be selected as 
the priority channel. 

1. Set the SELECT switch to M. CH. 

2. Press the PRIORITY-ALERT switch in. 

3. Select the memory to be the priority channel. 

4. Press the &S key to enter this instruction. 


3-9 PRIORITY OPER Switch 


To call-up the frequency stored in the priority channel, de- 
press the PRIORITY OPER switch. 


3-10 AUTOPATCH OPERATION 


Press any key on the keyboard in transmit mode for auto- 
patch operation. 


3-11 TIMER OPERATED SCAN (TO) 
ADJUSTMENT 


The scan timer is factory preset at approximately 5 se- 

conds. This can be adjusted from 2 to 6 seconds. 

1. Place the SCAN switch to TO. 

2. Turn the SQL control fully counterclockwise to open 
the squelch. 

3. Place the SELECT switch to M. CH. 

4. Initiate scan by pressing the GOkey. 

5. Adjust VR1 (X53-1280-10) to the desired delay. (see 
Botton Biew on page 14.) 

\ 


3-12 AUTOPATCH SIDETONE AND BEEPER 
LEVEL ADJUSTMENT 


The autopatch sidetone level during and beeper level 

transmit are adjustable. As the volume is advanced, the le- 

vel increases. 

1. Adjust the VOL control to your normal listening leve. 

2. With the microphone PTT press any key on the key- 
board switch depressed and adjust VR3 (X55- 
1330-10) shown on page 14. 
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3-13 PAIRED CHANNELS 


Two paired channels allow for “odd split” frequency 

shifts. Use this option when the desired frequency shift is 

to other than the standard 600 kHz shift. Any split within 
the full operating and range of the radio is possible. 

Channel pairs are: CH’s 16-17 and CH’s 18-19 

Example: A 1 MHz split store 145.600 MHz in CH 16 and 

146.600 MHz in CH 17. 

1. Follow the “MEMORY INPUT” procedure on page 12 to 
store these frequencies in channels 16 and 17. Either 
frequency (receive or transmit) may be stored in either 
channel of the pair. 


Beep level adj. 
Autopatch side 
Tone adj. 


Top View 


3-14 TU-79 (OPTION) INSTALLATION 


1. Secure the TU-79 unit with 2 screws as shown in figure 
(Top View, whithin dotted line). 

2. Plug the TU-79 lead connector to the jack (J5) shown 
in the figure (Bottom View). 

3. Three tone frequencies can be selected out of 37 fre- 
quencies (67 Hz ~ 250.3 Hz). This can be done by 6 
bit diode matrix. 

4. Tone deviation is within +0.5 ~0.7 kHz, adjusted. 
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2. To operate this channels pair, set the SELECT switch to 
M. CH and select either CH 16 with the MEMORY se- 
lector. 

3. Transmit, and the displayed frequency changes to the 
transmit frequency stored in the alternate channel of 
the pair. 

4. Return to the receive mode, and the original receive fre- 
quency stored in CH 16 will display. 

The other channel pair, CH 18 — 19, operates in the same 

way. When channel pairs are used, the 600 kHz shift and- 

mode indicators, 4),@)!, and GS), do not funtion. 


Resume 


time adj. Lithium 


Battery 


X53-1280-10 


TU-79 uni 
-79 unit 
installation I LE 


Bottom View 


TU-79 


4-1 General Information 


Your TR-7950 (or TR-7930) has been factory aligned and 
tested to specification before shipment. Under normal cir- 
cumstances, the transceiver will operate in accordance 
with these operating instruction. 

If your transceiver fails to work, contact the authorized 
dealer from which you purchased it for quick, reliable re- 
pair. All adjustable trimmers and coils in your transceiver 
were preset at the factory and should only be readjusted 
by a qualified technician with proper test equipment. 
Attempting service or alignment without factory authori- 
zation. 


4-2 How the TX Final Module are Protected 


Final module protection is provided by sampling the re- 
flected power. As the reflected power is increased (higher 
SWR) transmitter drive is reduced, thus decreasing input 
to the final module. This in turn reduces collector loss, 
protecting the final transistor. 


4-3 Battery Precaution 


When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the power 
cable from the back of the transceiver. 


4-4 Ordering Spare Parts 


When ordering replacement or spare parts for your equip- 

ment, be sure to specify the following: 

@ Model and serial number of your transceiver. Schema- 
tic number of the part. Printed circuit board number on- 
which the part is located. Part number and name, if 
known,and quantity desired. 

NOTE: 


A full service manual is availabel as a separate publication. 


4-5 Service 


Should it ever become necessary to return the equipment 
for repair, pack in its original box and packing,and include 
a full description of the problems involved. Also include 
your telephone number. You need not return accessory 
items unless directly related to the service problem. Tag 
all returned items with your call for identification. 

Please mention the model and serial number of your radio 
in any correspondence, whether phone or written. For fu- 
ture reference, record this informationin the space provid- 
ed on the back cover of this manual. 

NOTE: —£@£._—— 
When claiming waranty service, please include a photo- 
copy of the bill of sale,or other proof of purchase show- 
ing the date of sale. 


TU-79 Tone frequencies 


Note: 


SECTION 4 ADDITIONAL INFORMATION 


Symbols in the table below denotes as follows ; 
X — Cut diode, O — Diode remains mounted. 


EIA 


Group Hz 


Program Lines 


Specification 
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| SECTION 5. OPTIONAL ACCESSORIES 


s 
= 
CS sin- canteens tienes eis liners seotiinsnitde Seti dems cae mae eee ceaseless 


The following accessories are available for more sophisti- 
cated operation of your transceiver. 


5-1 Fixed Station DC Power Supply KPS-12A 


The KPS-12 DC power supply matches both the TR-7950 
and TR-7930 while the KPS-7A matches the TR-7930. 


5-2 SP-40 External Speaker 


Designes primarily for mobile operation. Styling and tone 
quality match ytour tranceiver. 


SP-40 


5-3 TU-79 Tone Unit 
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TR-7950/TR-7930 | 
SPECIFICATIONS 


[General] [Transmitter Section] 
Semiconductors................ MPU 1 RF output power 
ICs 19 (at 13.8V DC, 5022 load).... HI 45 Watts min. 
Transistors 43 ; (TR-7950) 
FETs 5 25 Watts min. 
Diodes 61 (K) (M), 6O(T), (TR-7930) 
59(w) LOW 3 ~ 7W(TR-7950) 
Frequency range............... 144.000 to 147.995 MHz (K) (M) 2 ~ 6W (TR-7930) 
144.000 to 145.995 MHz (W) (T) Modulation........................ Phase shift 
Frequency synthesizer ..... Digital control, phase locked VCO Frequency tolerance 
Mode xvas 8) oa FM (F3) (-20°C ~ +50°C)................ Less than +15 x 10° 
Antenna impedance......... 50 ohms Spurious radiation............ HI Less than -70 dB 
Power requirement.......... 13.8V DC +15% LOW Less than -60 dB 
Grounding... serra. Negative Maximum frequency 
Operating temperature .... -20°C to +50°C deviation (FM)................... +5 kHz 
Current drain®...........2.....-. 0.5A in receive mode with no input Microphone....................5.. Dynamic microphone with PTT 
signal switch, 5002 


(TR-7950) (Max.) 9.5A in HI transmit mode [Receiver Section] 


(TR-7930) (Max.) 6.5A in HI transmit mode Circuitry ieee eee eee cel Double superheterodyne 
(TR-7950) (Approx.) 3.0A in LOW transmit mode __ Intermediate frequency ... 1st 1F 10.695 MHz 
(TR-7930) (Approx.) 2.5A in LOW transmit mode 2nd 1F 455 kHz 

Dimensions ....................... 175 mm (6 — 7/8) wide Receiver sensitivity .......... Better than 30 dB for 0.5 wV S+N/N 


i 


64 mm (2-1/2) high 
220 mm (8 - 11/36") deep 


Receiver selectivity ......... 


Better than 12 dB for 0.25 uvV SINAD 
More than 12 kHz (-6 dB) 


(TR-7950), Less than 24 kHz (-60 dB) 
206 mm (8 — 1/16") deep Spurious response ........... Better than 70 dB 
(TR-7930) Squelch sensitivity .......... Less than 0.16 wV (threshold) 


(projections excluded) 


Auto scan step level........ 


Less than 0.2 ywV (threshold) 


Weight:22..0..25..22: 1.9 kg (4.18 Ib) (TR-7950) Audio output.................... More than 2.0 watts across 
1.8 kg (3.96 Ib) (TR-7930) 8 ohms load (5% dist.) 
Note: Circuit and ratings are subject to change without notice 
due to developments in technology. 
Ki,Mi,.T1,W1: TR-7950 (45W Type) 
K2,M2,T2,W2: TR-7930 (25W Type) 
SEMI CONDUCTOR N: New Parts 


Zener Diode 


Thermistor 


LCD 


LED 


1N60 
1$1555 
1$1587 
1$2208 
1SV50 
MI308 
MI303 
U15B 
UM9401 


W2Z-120 
XZ-043 
XZ-055 
XZ-060 


112-102-2 
FTS1212 
GL107S12 
GLOHY24 


PY5532K 
SLP144B 


2SA496 (Y) 


2SA1015 (Y) 
2SA1048 (Y) 


2SC945 (Q) 
2SC1675 (L) 
2SC1775 (E) 
2SC1815 (Y) 
2SC1815 (BL) 
2SC1959 (Y) 
2SC2240 (GR) 


2SC2347 

2SC2458 (Y) 

2SC2458 (BL) 

2SC2538-22-A 
K2,M2,T2,W2 

2SC2603 (D,E) 

2SC2668 (Y) 

2SC2787 (L) 

2SC3019 K1,M1,71,W1 


2SD880 (Y) 


2SK125 
3SK73 (GR) 


Micro- 
processor 
Power 
Module 


3SK74 (L) 
AFGO5F1750A2 T,W 
LR4087 KM 
MB3712 
MC14066BCP 
MC145155P *k 
MC145151P 
NJM78LO6K - 
MK5087N 
MSM58292GS 
TA7302P 

TA7612AP 

TC4011BP 

TC4049BP 

TC4050BP 

UPC577H 

UPC592H2 
UPC78MO8H 
UPC4558C 


UPD7508C-017 


M57726 K:,Mi,1T1,Wi 


M57737 K2,M2,T2,W2 
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TR-7950/ TR-7930 


CIRCUIT DESCRIPTION 


The TR-7950 and TR-7930 are 2 meter high power FM 
amateur radio mobile transceivers. 
The operating frequency is controlled in 5 kHz steps by a mi- 
crocomputer-controlled PLL (Phase Locked Loop). An LCD 
(Liquid Crystal Display) indicates various information. Both 
models have 21 memory channels for storing operating fre- 
quencies. Operation is controlled by either the keyboard or 
memory channel selector. The keyboard is illuminated for 
night time operation. The memory channel knob perimeter 
lights memory channel recall operations. Repeater functions 
include programmable offset, manuai offset select, reverse 
and two paired-channelmemories. Types K and M can be 
equipped with an optional plug-in subtone circuit which al- 
lows 3 preset tone signals to be stored and controlled from 
memory; these types also have a built-in touch tone encod- 
er. Types T and W include a 1750 Hz tone burst circuit. The 
microcomputer (backed up by a built-in lithium battery) sup- 
ports all control functions such as scanning and Up/Down 
tuning. These transceivers are also equipped with a “beep” 
tone generator and other accessory circuits. 


[RX] 

The antenna signal is fed to the RX unit from the diode 
T/R switch in the Final unit. The RX unit front end consists 
of a dual gate FET RF amplifier Q1: 3SK74, first mixer Q2, a 
helical resonator and a 2-stage MCF (Monolithic Crystal 
Filter). This front end has high dynamic range and sensitiv- 
ity. 
The 10.695 MHz 1st IF signal from the MCF is mixed with 
the 10.24 MHz 2nd local signal by the 2nd mixer, Q3: 
3SK73 and converted to a 455 kHz signal. This 455 kHz 
signal is applied through ceramic filter CF1 (CFW-455F) to 
the IF amplifiers Q6: TA7302P, Q7: 2SC2787, and Q8: 
uPC577H. The amplified and limited signal is detected by 
ceramic discriminator L11. The 10.24 MHz 2nd local oscil- 
lator signal is also sent to the PLL unit for use as the refer- 
ence signal. 
The receiver detector output consists of three components: 
voice intelligence, noise and direct current. 
The voice component, after de-emphasis, is preamplified by 
Q16: 2SC2240, and is then power amplified by Q17: 
MB37 12 to drive the speaker. 
The noise component is applied to a band pass filter to ob- 
tain noise at about 30 kHz. This filtered noise component is 
applied to noise amplifier Q11: wPC592H2, which provides 
the squelch operating singal. After detection by diodes D7 
& D8, the signal is DC amplified by Q12 and Q13 for con- 
trol of the AF preamplifier, Q16. 
The direct current component is applied to window compar- 
ator Q9: wPC4558 which checks whether the signal being 
received is in the center of the receiver's pass band. An on- 
channel signal will be detected at or near zero DC volts, 
while a signal greater than +/— 2 kHz from channel-center 
will contain a polar DC component sufficient for comparator 
rejection. Both the comparator and squelch output signals 
are applies to a logic AND operation (Q14), and the C-TUNE 
indicator is lit when the resultant is true. The AND output Is 
also sent to the Control unit as the scan stop (SS) signal. 


Nominal center frequency (fo) 10.695 MHz 
Pass bandwidth +7.5 kHz or more at 3 dB 


+25 kHz or less at 40 dB 
+45 kHz or less at 60 dB 
Uk: 
2 


Attenuation bandwidth 


70 dB or more within +1 MHz 
. Spurious leve! = 40 dB or more 
at fo ~ fo + 500 kHz 
3. Spurious level = 80 dB or more 
at fo — (910 kHz +10 kHz) 


Guaranteed attenuation 


1.0 dB or less 
1.5 dB or less 


impedance 3 k2/0 pF 


Table 1. MCF (L71 - 0216 - 05) RX unit XF 1 


Ripple (within 455 +5 kHz) 


Guaranteed attenuation 
35 dB or more 


(within 455 +100 kHz) 


Input and output impedance 2.0k2Q 


Table 2. Ceramic filter (L72 - 0315 - 05) RX unit CF 1 


Fig 2. uPC577H Equivalent circuit (RX unit Q8) 
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TR-7950/TR-7930 


tate WM INPUT @vcc1 @vcc2 @OUT GSGND 
Fig 5. M57737 Equivalent circuit (TR-7930) 


Coleen is 
é 
a tek MAX ratingM57726 3 
Fig 4. u~PC78MO8H Equivalent circuit (RX unit Q21) 
[TX] OC current 
Audio from the microphone is amplified by Q18: _—— cham = = 
uPC4558C (in the RX unit), buffered by Q19: 2SC2458(Y) —— = 
and limited by diodes D13 ~ D16 (1S1555’s). High fre- 
quencies which may be included in the limited signal are eli- Electrical characteristic M57726 
minated by active low pass filter Q20: wPC4558C. The fil- ( 
tered signal is applied to the TX PLL loop (in the PLL unit) via aes Smee! peg ~ 
the MO line to phase modulate the RF singal. The resultant 4 Vec = 12 5V.F = 144 ~ 148 MHz | 
FM signal is amplified by Q22: 2SC2668(Y), Q23: cw PN=O4W.2=Z6= 500 | “ON 


2SC2347 and Q24: (2SC3019 for the 45W type and Total efficiency Vee 72S Rae tas ee te! 
2SC2538 for the 25W type) to drive the Final unit. | : 

The DO input to the Final unit is power amplified by power 
hybrid Q1: (M57726 for the 45W type and M57737 for the 
25W type), then fed to the antenna through the T/R switch 
(D1 and D2) and low pass filter. 

The APC (Automatic Power Control) circuit switches the out- 
put power between high and low to protect the final unit as 
follows. The output from the power hybrid is detected by 
diode D3, and the detected signal is amplified by Q7: 
2SC2458(Y), which is controlled by the Hi/Low switch set- 
ting. Q7’s output is applied to differential amplifier Q4 and 
Q5: 2SC2458(Y)'s. The reflected power from the antenna is ron Tr 
ee eM ioe 14 PanIDNiee ny OG tere SOB YAN RR 
also applied to the differential amplifier. The differential am- 

plifier’s output is applied to regulators O3: 2SA1015(Y) and Fig 6. M57726 Equivalent circuit (TR-7950) 

Q2: 2SD880(Y) and to the collector of Q24 in the PLL unit ; 
to control transmitter output by reducing the voltage applied © 
to Q1 pin 2 (DB). 
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[PHASE LOCK LOOP UNIT] 


The PLL unit contains two separate PLL circuits, an RX 
PLL and a TX PLL. 
@ RX PLL 

The signal generated by RX VCO (Voltage Controlled Os- 
cillator) Q9: 2SK125 is buffered by Q10: 2SC2668(Y) 
and mixed with the HET (Heterodyne) signal by Q3: 
2SC2668(Y) to obtain an 11.015 — 18.010 MHz (K, M) or 
13.015 — 15.010 MHz (W, T) PLL IF signal. This signal is 
amplified by Q4: 2SC2668(Y) and applied to PLL IC Q5: 
MC145155P, where it is divided according to frequency 
division data sent from the Control unit to obrain a 5 kHz 
comparison signal. This is compared with the 5 kHz re- 
ference signal obtained by division of the 10.240 MHz 
reference signal originating in the RX unit. The compara- 
tor’s Output is applied to active low pass filter Q7 and 
Q8: 2SC2240GR, and then to varicap diode D2 
(1S2208) to lock the VCO to the desired frequency. 
If the PLL should unlock, Q5 outputs an unlock signal. 
The signal turns off O6 to interrupt operation of output 
amplifier Q11: 2SC2668(Y), and prevents receiver oper- 
ation by removing the first mixer injection signal. 
Q1: 2SC2787L generates a 40.0966 MHz signal which 
is tripled by Q2 to obtain the 120.29 MHz HET signal for 
application to mixer Q3. 


TX OSC PLL Q1I2 MCI4SISIP 


20.88 kHz LPF 

Q13 Q16,17,18 
2SC2787 2SC 1775 

(lt) (E) 
10.695 MHz 

10.695 MHz Q15 
2sc2668 2SC2668 

UNLOCK SW ) (Y) 

a6 


vco BUFF AMP 


TR-7950/TR-7930 


@ TX PLL 
The signal generated by TX VCO Q21: 2SK125 is mixed 
with the RX PLL output by Q14: 2SC2668(Y) to obtain 
the 10.695 MHz TX IF signal. This is amplified by Q15: 
2SC2668(Y) and applied to PLLIC Q12: MC145151P. 
In this PLL IC, the 10.695 MHz signal is divided by 512 
to obtain a 20.88 kHz signal, and this is compared with 
the 20.88 kHz reference signal obtained by division of 
the 10.695 MHz reference signal generated by Q13: 
2SC2787L. This design reduces the TX PLL response 
time. Q12’s comparator output is actively low pass fil- 
tered by Q16, Q17 and Q18: 2SC1775E and applied to 
varicap diode D5 (1S2208). This locks the TX VCO to a 
frequency which is 10.695 MHz higher than the RX PLL 
frequency. 
lf the TX PLL unlocks, the bias voltage supplied by Q19 & 
Q20 to Q22, O23 and Q24 is turned off to disable trans- 
mission. 


144.000 ~ 147.995 MHz(K, M) 
144.000 ~ 145.995 MHz (K , M) 


ORIVE 


Q22 
2SC2668 
(yY) 
Q24 : 2SC3019 (TR-7950) 
: 2SC2538(TR-7930) 
MIX 


Ql4 QI9 2SC2603(DE) 


Q20 2SAI0I5(Y) 


UNLOCK SW 


133.305 ~ 137.300MHz(K,M) 
133.305 ~ 135.300MHz(W,T) 


AMP 
Ql) To RX unit(X55-—1330-10) 
2SC2668 Sty s a ae 
(Y) (CY) 133.305 ~ !37.300MHz(K,M) 
uPD7580COI7 133.305 ~ 135.300 MHz(W,T) 
MIX TRIP RX OSC 
11.015~18.O1OMHz(K,M) 
From RX unit 13.015~~15.010 MHz(W,T) Q3 
2sc2668 2SC2668 CC 40.0966 MHz 
10.240MHz (Y) (Y) 
120.29MHz 
Fig.7. PLL Block diagram 
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TR-7950/ TR-7930 


[Control Unit (X53-1180-10)] 


An LCD (Liquid Crystal Display) indicates both the oper- as aig 
ating frequency in four digits and the memory channel in one osc im © 
of two digits. This LCD is statically driven. 


12-BIT +R COUNTER 


(1) LCD data output fore af 22 PO OUT 
Q4, The microcomputer, sends serial data for the LCD to i 

Q101: MSM58292GS in the LCD unit through three data rin 0 | 
lines. oy peer 


(2) PLL data output para. olla 
The microcomputer also sends division serial data for PLL 
operation to Q5 in the PLL unit through three data lines. 
Two of these data lines, SERIAL DATA and CLOCK, are also 
used as LCD data lines. 

(3) Keyboard 

The keyboard switches are scanned by the microcomputer; 
pulse signals are output from ports P30 ~ P33 and the re- 47 
turn pulses are received at ports P10 ~ P13. During trans- osCouro 
mission, receive ports P10 ~ P13 are disconnected via bila- 
teral switch Q6: MC14066BCP. This allows keyboard con- 


crock oe 


Fig. 8. MC145155P (PLL unit Q5) 
Serial input PLL freq. synthesizer 


trol of Q8: LR4087, the DTMF (Dual Tone Multi Frequency) —— bie 
generator during transmission without disturbing frequency 

setting. The return pulse signals are shaped by Q5: fin 0 ss, Peoev 
TC4050BP before being fed back to the microcomputer. eT a 1, 
(4) Switches (Switch unit) Reeve ° 


Switches are scanned by the microcomputer; scan pulse 
signals are output from ports P22 and P23 and the return 
pulses are received at ports P10 ~ P12. Fig. 9 MC145151P (PLL unit Q12) 
(5) Rotary Encoder (M. CH) Parallel input PLL freq. synthesizer f . 
The rotary encoder signals are applied via the E1 & E2 lines ; 
to Q3: TC4049BP, then Q5: TC4050BP. These ICs shape 
the signal waveform to reduce chattering, etc. These are in- 
put to microcomputer ports P72 and P73 for processing. 

(6) Up/Down 

The Up/Down signals from the microphone are inverted by 9 EF SNA Ne 2 


Q3: TC4049BP, then applied to microcomputer ports P70 
and P71. 
VK 
| 
| 


NIZ. Nil NQ N7N6.N@ N2 NO 


(7) Scan 

The squelch stop signal from the RX unit is applied to micro- 
computer port P61. This signal is also applied to R12 and 
C9, the delay circuit which determines the scan hold time. 
This is inverted by Q3: TC4049BP and applied to micro- 
computer port P62 . One-half of Q7: TC4011BP is a mon- 
ostable vibrator used to adjust (with VR1) scan resume tim- 
ing. The trigger pulse for the vibrator is output from micro- 
computer port P53. 

(8) “Beep” tone generator 

The “beep” tone is generated by an astable vibrator, the 
other one half of Q7: TC4011BP. The switching signal for 
the vibrator is output from microcomputer port P20. Tone Fig. 10. MK5087N, LR4087 (Control Unit Q8) 

frequency is determined by R28 and C24. K only 

(9) Backup circuit 

The voltage output from Q1, the AVR (Automatic Voltage 

Regulator) is applied to microcomputer switching input port 

POO through Q2: 2SA1048(Y). When the AVR output vol- 

tage drops to the lithium backup battery voltage, the level at ws 
POO goes L to start backup and stop the clock signal. # 
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LCD UNIT X54-1730-10 


SCAN TIMER’ 


Symbol 


X2 
P20/PSTB 
P21/PTOUT 
P22 
P23 
P10 
Pint 
P12 
P13 
P30 
P31 
P32 
P33 
P70 
P71 
P72 
P73 
RESET 
CL1 
VDD 


ag 
2SC2458yY 


MSM58292GS 


LCD 
ORIVER 


OR MK5O87N 


PLL DATA 
TO MCI45155 


KEY BOARD 


Po! Po2 P60, 


PSI 


Q4 pPD7508C -OIT 


Q@5 TC4050BP 


a 


BUFFER 


46 


Q6 MCI4666P 


PIO~PI3 
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Qi NJM78LO6K 


Q@2 2SAI048(Y) 


as TC40so08P 
6 


SCHMITT 


Q3 TC4049BP ] 


ae 


| 


= S ALERT 
aa Tee 
SIGNAL 
SQUELCH 
STOP 
SIGNAL 


Fig. 11. Control Unit Block Diagram 


TERMINAL FUNCTION OF uPD 7508C-017 


Function 


Open 

“Beeper” switching 

SCAN pulse 

SW SCAN pulse 

SW SCAN pulse 

KEY return and SW return (KA) 
KEY return and SW return (KB) 
KEY return and SW return (KC) 
KEY return and SW return (KD) 
KEY scan (KO) 

KEY scan (K1) 

KEY scan (K2) 

KEY scan (K3) 

MIC up SW input 

MIC down SW input 

Encoder E2 

Encoder £1 

Reset input 

Clock 

Power supply 


OLOVOso 


aig aa 


Clock 


Ter- ‘ 

minal Symbol 
No. 
245. C2 


INT 1 GND 
POO/INT O | Back up information input 
PO1/SCK | PLL Display serial data 
PO2/SO PLL Display 
PO3/SI TX/RX input RX: H, TX: Lb 
P60 LCD Driver Load of MSM58292GS 
P61 SCAN stop signal 
P62 SCAN stop delay signal 
P63 SCAN timer input signal 
P50 TX inhibit signal oO 
P51 PLL MC145155 Load signal O 
P52 ALERT audio mute signal e) 
P53 SCAN Timer trigger pulse 1e) 
P40 TONE ON/OFF data Oo 
P41 TONE channel data F1 (e) 
P42 TONE channel data F2 oO 
P43 TONE channel data F3 oO 
VSS GND 


x1 GND 
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~ TR-7950/ TR-7930 
PARTS LIST 


CAPACITORS @ Rating voltage 
CC 45 TH 1H 220 J 
1 2 3 4 5 6 
1 = Type. ceramic. electrolytic, etc 4 = Voltage rating 
2 = Shape round. square. etc 5 = Value 
3 = Temp coefficient 6 = Tolerance 


@ Temperature coefficient 


100 


Peet 
foals 
al 


[wee Te Te [e[ays|t[o 


1000 


Example CC45TH = —470+ 60ppm/'C 


CG45 


Color * 
| 


@ Tolerance 


+ 20 


Less than 10 pF 


B & 
SOL az O25 


More 


+80 | ~ 100 


Less Ad 
than 4-/ 4 


+ 40 
= Al) 


Sr CR 


Resistors not listed in this parts list are 
standard, fixed carbon composition, 
1/4W or 1/8W. 

The resistance values, in ohms, are indi- 
cated on the schematic diagram. 


k 
Heelan 


TR-7950: Ki,Mi,T1,Wi 
TR-7930: K2,M2,T2,W2 
K=Ki,K2 M=M:1,M2 
T=T1,T2 W=W1,W2 


General market 


marks 


thon 10”F -10~ +50 


Abbreviation | Abbreviation 


@ Capacitor value 


103 =0.01F 
010=I1pF 
22 0 =22pF 
1 0 0 =10pF a 
1 0 1=100pF ist Number | Multiplier 


2nd number 
1 0 2 =1000pF = 0.001uF 


Fa 102. + 


nated, 


Mylar 
Ceramic ) Styren 


Tantalum 


N: New Parts 


Description 


B40-2624-04 
A01-0932-03 Case (A) B40-2625-04 
A01-0933-03 Case (B) B43-0680-04 
A13-0612-02 Angle Assy (Right) B43-0681-04 
A13-0613-02 Angle Assy (Left) B46-0058-10 
A13-0614-04 Mounting hardware B50-3993-00 
A20-2454-13 Panel (TR-7950) Ki,Mi,71,Wi B50-3994-00 


B50-3995-00 
B50-4004-00 


A20-2455-13 Panel (TR-7930) K2,M2,T2,W2 


BO5-0701-04 Speaker grill cloth 


BO5-0713-04 Grill cloth E06-0651-05 
B40-2620-04 Name plate K1,Mi E07-0252-05 
B40-2621-04 Name plate Ts E07-0651-05 


E12-0001-15 


B40-2622-04 Name plate 


Name plate 
Name plate 
Name plate 
Badge 
Badge 


Warranty card 

Instruction manual 
Instruction manual 
Instruction manual 
Instruction manual 


6P Metal socket (MIC) 
2P Connector 

6P Metal consent 
Phone plug 
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| TR-7950/TR-7930 
. PARTS LIST 


Re- je ohh 
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E30-1674-05 DC Cord assy (TR-7930) K2,M2,T2,W2 X53-1280-10 Control unit 
E30-1685-05 DC Cord assy (TR-7950) Ki,Mi,T1,Wi1 X53-1280-61 Control unit 
E31-0456-05 Connector with lead line (SP) X55-1330-10 RX unit 
X55-1330-51 RX unit 
FO5-1031-05 Fuse, 10A x 2 (TR-7950) K1,M1,71,Wi X55-1330-61 RX unit 
FO5-8021-05 Fuse, 8Ax 2 (TR-7930) K2,M2,T2,W2 X60-1230-10 Display assy unit 
GO2-0505-05 Knob fixed spring, (VOL) 
GO9-041 1-05 Knob fixed spring, (SQL) 
G53-0511-04 Packing, (Case) x 8 aA Description Ref. No. Q'ty 
HO1-4437-03 Packing carton Ki,Mi,Wi TO KM 5157 
HO1-4438-03 Packing carton jeep dp ARMS En CATE a led eI OOLR UCSD: Tr B ty | 
HO1-4439-03 Packing carton Kemaw. || esopareoee in | Lamawkhear i 
HO1-4440-03 Packing carton T2 
H10-2501-03 Packing fixture CK45B1H102K C.0.001 cq 1 
H25-0049-03 Accessory bag 
H25-0079-04 Protective bag, MIC E40-0673-05 Connector (6P) 1 
a H25-0103-04 Protective bag, Cord 
id 2-01 06-04 Protective bags Bi7gay 30 R19-9408-05 | N_ | Pot. with SW, 10K(K), 50K(B) | $8 1 
R92-0150-05 Jumper wire K,M,W 1 
JO2-0069-05 Rubber foot x 2 (Accessory) 
sacral he SUC da versoory) $36-2410-05 | N_ | Seesawswitch S7 1 
J21-2501-14 SF noun ang Dalvate $40-2438-05 | N | Push switch K.M.W | S1,3,4,5.6 5 
5 pe ec eh Ap Aedes $40-2438-05 | N_ | Pushswitch T| $1,234.56 | 6 
$40-2439-05 N Push switch K,M.W | S2 1 


K21-0767-03 
K23-0735-04 
K23-0754-04 
K27-0435-04 


NO9-0008-04 
NO9-0256-05 
N14-0510-04 
M15-1040-46 
N15-1060-46 
N16-0060-46 
N30-2006-46 
N30-3006-41 

N30-3008-41 

N32-3006-46 
N33-3006-45 


N35-3006-46 
N87-2606-46 
N87-3006-46 
N99-0304-04 


$50-1406-05 


TO3-0027-15 
T91-0311-05 
T91-0313-05 


W01-0401-05 
W02-0315-05 
W09-0323-05 


X41-1460-10 
X41-1460-51 
X41-1460-61 
X45-1270-10 
X45-1270-11 
X50-1900-10 
X50-1900-11 


Main knob, M. CH 
Knob, SQL 

Knob, VOL 

Push knob x 6 


Ornamental screw x 4 (Accessory) 


Gnd screw, MIC 

Flang nut x 4 (Accessory) 
Washer x 4 (Accessory) 
Washer x 4 (Accessory) 
Spring washer x 4 (Accessory) 


Round head screw, ON AIR PC board 


Round head screw x 2 (Accessory foot) 
Round head screw x 2 (Accessory foot) 

Flat head screw x 8, Sub panel-Heat sink 
Round flat head screw x 18, Case-Side escu- 


tioen 
Bind screw x 4, Panel 
Self tapping screw x 4, SW unit 


Self tapping screw x 20, PC board 


Hex. head screw x 4 


Micro switch x 2 


Speaker 
Microphone (TRIO) 
Microphone (KENWOOD) 


Hexagonal wrench (Accessory) 
Rotary encoder 
Lithium battery (CR2032) 


Switch unit 

Switch unit 

Switch unit 

FINAL unit (TR-7950) 
FINAL unit (TR-7930) 
PLLunit (TR-7950) 
PLL unit (TR-7930) 


K1,Mii,71,W1 
K2,M2,T2,W2 
Ki,Mi,T1,Wi 
K2,M2,T2,W2 


| E40-0473-05 


10: TR-7950 


FINAL Unit (X45-1270-10,11) 44. tR-79390 


CC45CH1HO20C p2PeO:25P C1922 
CC45CH1H330J AoSr C15 
CC45SL2HO40C ,4P +0.25P K2,M2,T2,W2 | C13 
CC45SL2HO50C ,9P +0.25P Ki,M1,1T1,Wi | C13 
CC45SL2H100D ,10P +0.5P Ki,M1,T1,Wi | C21 
CC45SL2H100D ,10P +0.5P K2,M2,T2,W2 | C14,21 
CC45SL2H101J , 100P C17 
CC45SL2H120J Ze K2,M2,T2,Wa2 | C24 
CC45SL2H120J near Ki,Mi,T1,W1 | C14,24 
CC45SL2H150J 7, Wee C16,18 
CC45SL2H220J5 j €23 
CC45SL2H390J ‘ C20 
CEO4W1C220M : C3,5 
CK45B1H102K C2,4,6,7,8,9 
11,12,25,26 
27,29,31,33 
E, 470 16V Cl 

C, 0.0047 C10,30 


C90-0820-05 
C91-0105-05 


E04-0152-05 
E06-0252-05 


UHF type receptacle 
2P Metal socket 
(power supply) 

Phone jack 

Square terminal 
Square terminal 

Cable with terminal (B) 
Mini connector, 3P 
Mini connector, 4P 


E11-0403-05 
E23-0046-04 
E23-0047-04 
E£31-2065-05 
E40-0373-05 


F20-0516-05 
F29-0014-03 


Insulating sheet 
Shoulder washer 


L34-0452-05 
L34-0692-05 
L34-0742-05 
L34-0822-05 


Coil (3¢, 6T) 
VHF coil (59, 4T) 
Coil (39, 5T) 
VHF Coil (5¢, 3T) 
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TR-7950/ TR-7930 


L34-0908-05 
L34-1020-05 
L40-1091-03 


NOS-0256-05 
N30-3006-46 
N35-3008-46 
N87-3006-46 


R12-0408-05 
R12-3054-05 
R12-3419-05 
R92-0150-05 
RCOSGF2H151J 


RCOSGF2H181J 


CO5-0030-15 
CO5-0062-05 
CQ5-0308-05 
CG45CH1HO20C 
CC45CH1HO30C 


CC45CH1HO50C 
CC45CH1HORSC 
CC45CH1HO80D 
CC45CH1H100D 
CC45CH1H101J5 
CC45CH1H120J 
CC45CH1H150J 
CC45CH1H180J5 
CC45CH1H220J5 
CC45CH1H330J 


CC45SH1H560J 
CEO4W1A470M 


CEO4W1C100M 
CEO4W1HO10M 
CEO4W1HR47M 
CK45B1H102K 


CK45B1H471K 
CQ92M1H223K 
CQ92M1H683K 
CS15E1C2R2M 
CS15E1C4R7M 
CS15E1E010M 
CS15E1VOR1M 
C390-0804-05 
C91-0105-05 . 
C€91-0131-05 © 


C91-0457-05 


E04-0154-05 
E40-0573-05 
E40-0973-05 
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PLL Unit (X50-1900-10, 11) 


Coil (3¢) 
Coil (3, 3.5T) 
Ferri-inductor (1H) 


Gnd screw 
Round Screw 
Bind screw 

Screw 


Trim.pot. 1002 


| Trim.pot. 47kQ 


Trim.pot. 10kQ 


| Jumper wire 
Resister 1502 ~ 5% 
Ki,Mi,7:,Wi 


1/2W 
Resister 1802 +5% 
1/2W 


K2,M2,T2,W2 


10: TR-7950 
11: TR-7930 


E25 


L7,8 


| VR3 


VR2 


R7 


Ceramic trimmer, 6P 
Ceramic trimmer, 4P 
€, 2P=025P 
Gish 025P 


5P=0:25P 
0.5P+0.25P 
8P+0.5P 
10P+0.5P 
100P 

12E 

15P 

18P 

22P 

33P 


Sao anonnne 


9 


56P 
47 10V 


m 


E, 10 16V 
E, 1 50V 

E, 0.47 50V 
C, 0.001 


C,470P 
ML, 0.022 
ML, 0.068 
Te. 25 1.6V 
T, 4:7 16V 
Un Z4eYy 
T, 0:1: 35V 
Cap. 0.001 
C, 0.0047 
C,0.01 


C, 0.022 
Coax. connector DO 


Mimi connector, 5P 
Mini connector, 9P 


= 
Ceramic trimmer, 20P TC173;5:6 


Ue 2 
TC4 
C46,69 
C1,33,35,64 
68 

Gaz 
C10,62 
C30,63 

C65 

C44 

C27, 

C34,61 

C6,13 
C14,47,79 
C2,26,37,45 
73 

c4 
Ci7,28,67,7 2 
81 

C55,82 
C20,22,57 
C60 
C3,5,8,25,29 
32,36,38,39 
42,59,66,70 
71,74,76,77 
80 
C15,40,43,48 
C21,24 

C52 

C23 

C31 

C54,58 

C56 

C75,78 
C16,50,51 
C7,9,19,41 
49 
C18,53 


PARTS LIST 
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L32-0654-05 
L32-0655-05 
L33-0002-05 
L33-0605-05 
L34-0452-05 
L34-0742-05 
L34-0742-05 
L34-0902-05 
L34-2035-05 
L40-1021-03 
L40-3391-03 
L77-0975-05 
L77-0976-05 


| 
RCO5GF2H220J5 


RCO5GF2H330J 


R92-0150-05 


CC45CH1H330J 
CEO4W1A101M 
CEO4W1A470M 
CEO4W1C330M 
CEO4W1C470M 
CEO4W1E100M 
CEO4W1HO10M 
CK45B1H102K 


CK45B1H681K 

CQ92M1H102K 
CQ92M1H222K 
CS15E1A100M 
C91-0131-05 
C91-0456-05 
C91-0457-05 


E40-0373-05 
E40-0473-05 
E40-0573-05 
E40-0773-05 
E40-0873-05 


L78-0003-05 


R12-2411-05 
R12-7406-05 
R90-05 15-05 
R90-0526-05 
R90-0557-05 
R90-0558-05 


$59-0415-05 


CC45CH1HO20C 
CC45CH1HO30C 
CC45CH1HOS50C 
CC45CH1HORSC 
CC45CH1H150J 


«Shera sean Md Ba 


CONTROL Unit (X53-1280-10, 61) 


RX Unit (X55-1330-10, 61,51) 


VCO coil (43/4T) 


1 

VCO coil (3/4T) - 4 1 
Choke coil (1H) L2,3 2 
Choke coil (0.47 uH) LQ 1 

Coil A(3@6T) Kz,M2,T2,W2 | L16 1 

Coil A(395T) K2,M2,T2,W2 | L17 1 

Coil A(3@5T) Ki,M1,T1,W1 | L16,17 2 

VHF coil L15 1 
Tuning coil L45 2 
Ferri-inductor (1 uH) L12 1 

| Ferri-inductor (3.3uH) L6,11,13 3 

N | Crystal (40.0966MHz) L1 1 
N_ | Crystal (10.695MHz) EL 1 


| Resister 22.2 =5% R81 1 
Ki,Mi,71,Wi 
Resister 332 +5% 1/2W R81 1 
K2,M2,T2,W2 


Jumper wire 


10: K,M 
61: T,W 


C,33F C6 1 
E, 100 10V c4 1 
E, 47 10V K,M | C27 1 
E, 33 16V C95 2 
E, 47 16V C2 1 
E, 10 25V C14 1 
E, 1 50V K.M | C26 1 
C, 0.001 TW | C3,5,10,28 6 
29,30 
K,MC3,5,10 10 
19 ~ 22,28,29,30 
C, 680P €25 1 
ML, 0.001 C24 1 
ML, 0.0022 C23 1 
T, 10 10V C7 1 
C, 0.01 Ci 1 
C, 0.047 C3132 2 
C, 0.022 C8,11,12,13 5 


16 


Mini connector 3P J7,10 2 
Mini connector 4P J6 1 
Mini connector 5P J3,9 2 
Mini connector 7P J5 1 

2 


J4,8 


Mini connector 9P 


x1 


Ceramic oscillator 
(3.58MHz) K,M 


Trim pot (5k) K,M | VR2 


N Trim pot (500k) VR1 
Resistor block (10k22x 4) R13 
Resistor block (27k2~ 4) R18 


N Resistor block (27k2~x 8) 
N Resistor block (27k2x 10) 


Key board switch (Reset SW) 


Gr2beOL25P 
C, 3P +0.25P 
C, 5P +0.25P 
C,0.5P +0.25P 
C, 15P 
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CC45CH1H220J5 
CC45CH1H330J 
CC45RH1H100D 
CC45RH1H120J 
CC45SL1H101J 
CC45SL1H121J 
CC45SL1H221J 
CC45SL1H331J 
CC45SL1H390J 
CC45SL1H561J 
CEO4W1A101M 
CEO4W1A470M 


CEO4W1E220M 


CEO4W1HO10M 


CEO04W1H100M 
CEO4W1HR47M 


CK45B1H102K 


CK45B1H222K 
CK45B1H471K 
CK45B1H681K 
CK45F1H103Z 


CQ92M1H102K 
CQ92M1H103K 
CQ92M1H122K 
CQ92M1H152K 
CQ92M1H222K 
CQ92M1H223K 
CQ92M1H333K 


CQ92M1H472K 
CQ92M1H473K 
CS15E1A100M 


CS15E1A220M 
CS15E1A3R3M 
CS15E1A4R7M 
CS15E1VR47M 
C90-0820-05 
C90-0834-05 
C91-0131-05 
C91-0456-05 


C91-0457-05 


E40-0273-05 


E40-0373-05 
E40-0473-05 
E40-0673-05 
E40-0973-05 
E40-1073-05 


CEO4W1H4R7M 


G.22P 

C, 33P 

C, 10P +0.5P 
Caz 

C, 100P 

C, 120P 

C, 220P 

C, 330P 
G,39P 

C, S560P 


| E, 100 10V 
| E,47 10V 


| E, 22 25V 


E, 1 50V 


E, 10 50V 
E,0.47 50V 


E, 4.7 50V 
C, 0.001 


| C, 0.0022 


C, 470P 
C, 680P 
C, 0.01 


ML, 0.001 
ML, 0.01 
ML, 0.0012 
ML, 0.0015 
ML, 0.0022 
ML, 0.022 
ML, 0.033 


ML, 0.0047 
ML, 0.047 
T,10 10V 


T,22 10V 
T,3.3 10V 
T,4.7 10V 
T,0.47 35V 
E,470 16V 
C,0.15 

C, 0.01 

C, 0.047 


C, 0.022 


Mini connector 2P 


Mini connector 3P 
Mini connector 4P 
Mini connector 6P 
Mini connector 9P 


Mini connector 10P 


marks 


K,M 
T,W 


K,M 


T,.W 


K,M 


T.W 


T.W 


TR-79507 TR-7930 


PARTS LIST 


C4 1 


C1,13 

C5 

C2 
C18,20,71 
C51 
€23'90 


C70,75 
C41,65,74,91 
97 

C64 
C64,201,202 
C44,61,67,84 | 
89 

C55,56 
C78,79,80,82, 
83 
C78,79,80,82 
83,203 

C36 
C6,7,8,9,10 
15,26,77,100 
C69 
C22,24,31,34 
C57 
C49,92,93,95 
98,99 
C49,92,93,95 
98,99,205 
C42,45 

C30 

C72 

C87 

C53 
C62,63,66 
C52,68 
C52,68,204 
C50,81 
C46,47,52 
C60 

C60,207 
C206 

C48 

C54 

C58,59 
C76,94 

C73 

C25,35 
C27,28,29,32, 
33,37,38,39, 
40 
C16,19,21,43 
96 


J11,12,19 
S11, b2:19,20 
J13,18 

J14 

Jin 

J16 

J15 


GO9-0407-14 


1 


Gnd spring 


2 
1 L15-0016-05 Choke coil (Low frequency) 1 
1 L30-0005-05 IFT 10.7MHz 2 
3 L30-0199-05 IFT 455kHz 1 
1 L30-0503-05 IFT 455kHz 2 
2 L31-0267-05 ANT coil 2 
1 L34-0683-05 Tuning coil 1 
1 L40-1021-03 Ferri-inductor, 1mH 1 
1 L40-1021-25 Ferri-inductor, 1mH - 1 
2 L71-0216-05 MCF, 10.695MHz 1 
5 L72-0315-05 Ceramic filter, CEW455F 1 

L77-0858-15 Crystal, 10.24MHz L8 1 
1 L79-0446-05 Ceramic discri, CFY455S L11 | 4 
3 L79-0468-05 Helical block T.W | L3 1 
5 L79-0483-05 Helical block K.M 1 
2 N30-3004-46 Round screw 


R12-1426-05 Trim. pot. 2k2 


6 R12-3436-05 Trim. pot. 10kQ 
R12-3439-05 Trim. pot. 20kQ T.W 
1 R12-4412-05 Trim. pot. 50kQ 


R92-0150-05 


Jumper wire 


T 27 
Ww 28 


Display assy Unit (X60-1230-10) 
B10-0652-04 1 
1 
1 
2 
1 
‘ 
7 
1 
X54-1700-10 Display unit 1 
X54-1730-10 LCD unit 1 
Display Unit (X54-1700-10) 


B30-0827-05 
B30-0828-05 


Front glass 
LCD plate 


~“J 


Connector with lead line 
Shadow mask 


J21-2775-04 
N17-1020-46 
N89-2006-46 


Mounting plate 


Star washer 
Tap tight screw 


$59-0412-05 


Key board assy 


Lamp 1 
Lamp with cap 2 


CK45B1H102K 
CK45F1H103Z 
CS15E1VR47M 
C90-0560-05 

C91-0457-05 


C, 0.001 

C, 0.01 

T, 0.47 35V 

Inline block 0.022 x 5 


C, 0.022 


Mini connector 4P 
Mini connector 5P 
E40-0673-05 Mini connector 6P 
RCO5GF2H100J Resistor 10.2 1/2W 


LCD Unit (X54-1730-10) 


CS15E1VOR1M T,On 35V C101 


E40-0473-05 
E40-0573-05 


pO —-= |] ]|2 |= pH = ao oa ow 


—~ | Sp Ss PO oO Lf 


E40-0573-05 Mini connector, 5P 
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SWITCH UNIT (X41 - 1460 - 10,61,51) 
Component Side View 


Blew Brown Yellow Gray 


D1 ~ 4,5 (K, M), 6:1S1555 


Yellow Green 


Green 


1. Installation of D7 (Use a jig.) 


J31: W, T only 
2. Installation of J28, J29 and J30 


Solder. (To the foil side) 


p> 


Fee ee Oe: 


7mm 


ae Tt ewer 2 


Insulation tube (6 mm) 


FINAL UNIT 


(X45 - 1270 - 10,11) 


Component Side View 


Q1: M57726(TR-7950), M57733(TR-7930) 
Q2: 2SD880(Y), Q3: 2SA1015(Y) 
Q4~7: 2SC2458(Y) 


D1: UM9401 
D5: U15B 


D2: MI402(TR-7950), MI303(TR-7930) D3,4: 1S1587 


Ll. 


Storeel 


pena 


Insert onto the foil side. 


2SD880(Y ) 2SA1015(Y) 2SC 2458(Y) 


Se e.. SS, 


IS vR2 R9 


_RA E RMPC_ — RM PC = 


— 


1. Apply heat sinker to the power module and heat sink. 
2. Tighten screw Q2, then others, to fix PCB. 
3. Connect L9 and C24 as short as possible. 


4. Expand the distance between coils L9 to about 5mm. 
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DISPLAY ASSY UNIT (x60-1230-10) P€ BOARD VIEWS 
DISPLAY UNIT (X54 - 1700 - 10) Component Side View 


Q1: TA7612AP 
D1:GL107S12 D2, 4: GL9HY24 D3: PY5532K 


LCD UNIT (X54 - 1730 - 10) Component Side View 
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Q101: MSM58292GS 


1. Install C101 as shown below. 


C101 


PCB 


2. Install Q101 with mark aligned. 
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SERIAL OUT 
SERIAL IN 
CLOCK 
LOAD 

Voo 

BI/RBO 
OUTPUT DISABLE 
RBI 
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Fig. 12. MSM58292GS 


GL107S12 


AAS Dot F Anode 
Yellow- 
neue 5 Rea e Dot F Cathode 


Attach D1, D2, D3 and D4 to the foil side and solder them using a jig. 


GLOHY24 


os 


No. | FUNCTION] 
[5 | DotC Anode 
[6 | Dore Cathode 
[@ | Dob Cathode | 
pee ans 

-_NOPIN 


Dot G Anode 
Dot G Cathode 


Q101 
MSM58292GS 
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: TR-7950/TR-7930 


DISASSEMBLY ee 
unit K, 
y Ee (X55-1330-10) 
Panel K1,Mi,T:,W: (TR-7950) Pe el mae RX unit W 
(A20-2454-03) ‘ 
Panel Kz,M2,T2,W2 (TR-7930) 
(A20-2455-03) 


(X55-1330-61) 
RX unit T 
(X55-1330-51) 


an 


Display assy unit 
(X60-1230-10) & Sub panel 


es 


Knob fixed spring, (SQL) 
(GO9-041 1-05) 


Knob, SQL 
(K23-0735-04) 


| “ice Switch unit K,M 
| %@ (X41-1460-10) 
Switch unit W 


Knob fixed spring, (VOL) a 


(GO2-0505-05) (X41-1460-61) 
Switch unit T 
Knob, VOL (X41-1460-51) 


(K23-0754-04) 
PLL unit K:,M1,T:,W: (TR-7950) 
(X50-1900-10) 

PLL unit K2,Mz,T2,W2 (TR-7930) 


(X50-1900-1 1) 
6P Metal socket (MIC) 


(EO6-065 1-05) 
Push knob x 6 Main knob, M. CH | = 
(K27-0435-04) (K21-0767-03) 
6P Metal socket (MIC) 
(E06-065 1-05} ; 


Fig 13. Front panel 


Control unit K,M 
ede (X53-1280-10) 
=| Control unit T,W 


we (X53-1280-61) 
| 


> Self tapping Screw x 5 - Co 
N87-3006-46 - es 7 


: FINAL unit = K1,M1,T1,W1 (TR-7950) 
crew 


N30-3006-46 7 (X45-1270-10) 
Shoulder a. FINAL unit K2,M2,T2,W2 (TR-7930) 
F29-0014-03 ! (X45-1270-11) 


Insulation sheet 


F20-0516-05 
UHF type receptacle 

Bind screw x 2 e040 752-06) 

N35-3008-46 
Power module 
M57726 ee Phone jack 
M57737 (TR- 

E11-0403-05 Rear panel 


2P Metal socket 
EO6-0252-05 


Gnd screw 
NOS-0256-05 


Fig 14. Rear panel 
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-TR-7950/TR-7930 


DISASSEMBLY 


Packing, (Case) x 8 € 
(G53-051 1-04) 


Speaker grill cloth 
(BO5-0701-04) 


Case (A) 


(A01-0932-03) 
Speaker 
(TO3-0027-15) 
SP mounting hardware Sac ~ | = Connect black lead to (+) and Blue lead to (-). 
(J21-2504-04) “i 
Attach elastic tube and clamp after assembling. 
Qe 
G re 

Sedge re eee et lead (SP) a 

(B43-0680-04) K.M,wW ; eee ¢ 

(B43-0681-04) T is } 

"PS 
4) 
Grill cloth 
(BO5-07 13-04) 
Case (B) 
(A01-0933-03) 

Name plate 
(B40-2620-04) Ki,Mi 
(B40-2621-04) f, ( 
(B40-2622-04) w, is 


(B40-2623-04) K2,M2 

(B40-2624-04) T2 
(B40-2625-04) Wh 

& Fig 15. Case 

Instruction manual 

(B50-3993-00) kK 

(B50-3994-00) T 

(B50-3995-00) w 

(B50-4004-00) M 


Mounting hardware 
(A13-0614-04) 


Packing fixture 
(H10-2501-03) 
Warranty card K 


Angle Assy (Left) 


(A13-06 13-02) Protective bag, Cord 


Angle Assy (Right) (H25-0103-04) 


(A13-061 2-02) 


Microphone 


(T91-0313-05) Es 
(T91-0311-05) T Protective bag, MIC SS Protective bag, TR-7950/30 
(H25-0106-04) 


Packing carton Ki,Mi,W; 

(HO1-4437-03) 

Packing carton T; : 
(HO1-4438-03) ( 
Packing carton K2,M2z,W2 

(HO1-4439-03) 


Packing carton T2 O 
(HO1-4440-03) 


Fig 16. Packing 
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LEVEL DIAGRAM 
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~TR-7950/ TR-7930 
ADJUSTMENTS 


<Test Equipment > < Preparation > 

1. Tester Unless otherwise specified. set the controls as follows 
@ Input Sufficient 

2. RF VTVM (RF V.M_) POWER/ VOL SW 
@ Input impedance 1 M{ and less than 2 pF Gi, 
@ Voltage range FS = 10 mV to 300V SQUELCH VOL 
@ Frequency range 150 MHz or greater 

3. Frequency counter (F count) HiZ LOW SW 
@ Minimum input voltage 50 mV Vastra 
@ Frequency range 150 MHz or greater mated 

4. DC power supply REV 


@ Voltage 10V to 17V variable 


@ Current 8A min 


5. RF Power Meter Notes: 
@ Dissipation SOW @ When adjusting the trimmers or coils. use a non-induced 
@ Impedance 502 adjusting rod of bakelite. etc 
@ Frequency range 144 MHz @ When adjusting the RX section never transmit to prevent 
6. AF VTVM (AF V.M.) SSG damage 
@ Input impedance 1 M®& or greater @ Connect MIC connector as shown in Fig. 17 


@ Voltage range FS = 1 mV to 30V 

@ Frequency range 50 Hz to 10 kHz 
7. AF Generator (AG) 

@ Frequency range 100 Hzto 10 kHz 


3 DOWN 

e Output O05 mV to 1V La 

8. Li me cd 
. Linear detector te 
@ STBY 

@ Frequency range 144 MHz 
9. Directional coupler os 
10. Oscilloscope GND & 

@ With horizontal input and high sensitivity Q MIC 


8m @) — re, 
11. Standard signal generator (SSG) 


@ Frequency range 144 ~ 149 MHz Fig 17. MIC terminals (view from font panel side) 
@ Modulation amplitude and frequency modulation 
@ Output —20 dB ~ 100 dB 
12. AF Dummy load 
@ 822. 5W (approx ) 
13. Sweep generator ; @ The output level of SSG is indicated as SSG’s open circut 


@ Frequency range 144 ~ 149 MHz 


Oscilloscope RF Power meter 


Linear detector — > 
\ = |} 


Oscilloscope AF VTVM 


} F. counter Directional 
Hie | ana. coupler 
| =I eho 


' PLL u. TP3 


ANT PEEuaT es? 


82 load 
EXT. SP 
° 


RX unit 


RX GAIN 


Fig 18. Fig 19. PLLU, DRIVE, Deviation 
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ADJUSTMENT POINT 


TOP VIEW 


o i | y ~~ 
(XX-O€EI-GSGX)LINN X eurl® 


zur) 


BOTTOM VIEW 


(XX -O8¢l-€SX) LINN TOYLNOD 


IMs [O] 


145S3u 


IYA 


+ gj > 9) 


(XxXO06I-OSX ) 
LINA Wd 


s7 [9] 
201 © © in ”[9] 


(XX-O22l-GbX) LIND TIWNIS (2) QQ 


£UA cyuA |YA 


@ 


21 


t 


“OERN-AT\WOCON-AT oh 


| 


RE 4 
~ bal 
- 

: j 7 

a — 
; : aad — 
' 
i 
:. 
és 


i 
a 
— mens 
j “ 
; ua 
1 
Es a 
a > be ) 
= = 
q Ld | 

- 7 - 


| 
? 
: 

J 


a a 


O-2R 1: 
a 


22 
= 
a 

as 
_—' 


* 
. 


Se 


£ 


MAL xXee-f 


: P 
: ' | ‘“< 
te ; x © 
a m 


te oo 
‘ Le 
> 4 j = ' 
; . 
4 } af i% 
“7 (Yee ‘Croat 
ye a ee ae 
he ee en ek ee — pe 
Ly ay 
. 
WSIV MOTTOS | 
—— i an ea yh eae a oT 
ee ae 


: 

)} 

ig 

. 

| 

| 

ca | 

é 

Ce 

SO- RE 


AN 


‘oo 
* 


——— 


S Liver AWiLineo-| 
S aa 


BEeEL 


err cman 
iu? | 
>. 


ae 
4 
' 
+ oat 
. a] 
‘ 
4 (i : 
, - ‘ —_ : , , 
A Na ive 2. ORY y, 
i! - ® v? nee ‘ m= Fe : 
ft \ opr ye ; ' : 
» al ’ 7 4 7 rie : ae a a 


P it, . i 4 ay, 
a 7 tPy> teh: o® aa | 


TR-7950/ TR-7930 


1. Voltage 
check 


2. Reset 


3. Lithium 
Backup Battery 


6. DRIVE 1) Dial: 6.600 
5:995 (W, T) 
Transmit 


7. HELICAL 1) ANT: Sweep Gen. 
Output 10dB 
scope 


8. GAIN 
10. 


Discrimi- 
nator 


S/N 


22 


ADJUSTMENT 


Condition Test 


equipment 


1) DC power supply: 13.8V DVM 
Power SW: ON (Digital 
SQL control: MIN. (fully CCW) 


volt meter) 


1) Depress (CONTROL unit) SW1, | Display 


RESET SWON,2 ~ 3times. | 
2) SELECT: M.CH 
MEMORY: b 


1) Solder the Lithium Battery to 
the CONTROL unit when 
Power SW is ON. 


me VOERT2 00 SOE 127.00 
MIC: Connect and press the 
MIC UP or DOWN continuous- 
ly. 


Measurement 


Adjustment 


1) Dial: 8.995 
5.995 (W,T) VTVM 


2) Dial: 2.000 DC, VM 


4.000 (W,T) 
3) Transmit 


4) Receive 


f.counter 


Dial: 5.000 


5) Transmit 


Detector 


Oscillo- 


1) Dial: 6.000 
5.000 (W, T) 
ANT: SSG 
Output 10 dBu 
Mod. 1 kHz, DEV/5 kHz 
f: 146 MHz 
145 MHz (W, T) 


1) Dial: 6.000 
5.000 (W, T) 
ANT: SSG 
Output 15 dBu 
Mod. 1 kHz, DEV/5 kHz 


1) ANT: SSG 
Output 60 dBu 
Mod. 1 kHz, DEV/5 kHz 


SSG 
Output: -6 dBu 


Final unit 
VR2, 3: MAX. (fully CW) in the DC 
Dial: 6.600 supply 
5.000 (W, T) 
Connect coax. cable to DO 
terminal in the PLL unit. 
Then transmit. 


Oscillo- 
scope 


OOP Di 


bt 


} 
a x 

wk 3228 our 
2T | 7 (Oscitoscope) 

| 


OIF2 18s99 


0.1V or less 
7 ~ 13V 


5.1 ~ 5.7V 
| 4,000 


| 7,995 (K, M) 
| 5,995 (W, T) 


|Do not short the 
Lithium Battery. 


Lithium Battery 


—-Solider 


MAX. 


2.5V 
3.5V (W, T) 


134.305 MHz 


145.000 MHz 


1O.5w or more ( 
0.2W or more = 
(K2, W2, T2, M2) 


Adjust to obtain 
the waveform 
shown. 


dak 


144 148 (K.M) 
144 146 (WT) 


: C 


0.8V or more 


All LED's ON. 


S/N 20 dB or more 
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12. PROTEC- 
TION 
null 


13. RF. LED 


14. POWER 
SET-1 
(TR-7950 
only) 


€ 15. POWER 


SET-2 
(TR-7930 
only) 


eS 17. PROTC- 
g TION 


Current 


18. DEV 


19. SCAN 


20. TONE 


© (W1,W2 
/ only) 


21. TONE 
Buarst 
(ite 2: 
only) 


22. Touch 
TONE 
(K1, K2, 
M1,M2 
only) 


Condition 


| 1) Final unit 
VR2: MAX. (CW) 


Increase the DC supply voitage 
untill output becomes 55W. 


Dial: 8.995 
5.995 (W1, T1) 


2) Reset voitage to 13.8V 


1) Dial: 8.995 
5.995 (W2, T2) 


1) HI/LOW SW: LOW 


1) ANT: Open 


1) MIC 30 mV/1 kHz 
2) MIC 3 mV/1 kHz 


1) SCAN SW: TO 


Confirm (CONTROL unit) VR1 


at 12 o'clock. 
SQL CONTROL: MIN (CCW) 
KEY Board: Press “SC” 


PSIG REY Board: Presesom ame Pd 


1) Same as item 18. 
TONE SW: ON 


1) Same as item 18. 


Connect a short jumper to 
R204, R201, R209 in the RX 


unit. 
Transmit 


2) Disconnect short jumper 


Transmit 
TONE SW: ON 


1) Transmit 
KEY Board: Press “S” 


TR-7950/ TR-7930 
ADJUSTMENT 


Measurement Adjustment 


Specifications 
equipment minal 
DC Multi | FINAL Ube FINAL VR1 0.5V or less 
meter 


Power 45W or more 

-meter (TR-7950) 
3OW or more 
(TR-7930) 


25W (TR-7950) 
15W (TR- stl 


should light. 


Power 
-meter 


Fe aca ES 4.5W or more 
(144 ~ 148MHz) 


5 ee 
Check 3 ~ 9W (TR-7950) 
2 ~ 6W (TR-7930) 
2 ~ 4LED's 
should light. 


DC Power FINAL VR3 4A (TR-7950) 

Supply 2.5A (TR-7930) 
Ammeter 

Linear RX VR4 4.6 kHz + 100 Hz 
-Detector 


Check Should be SCAN 
3 ~ 7 seconds 


noe ita 
Linear Check 2.5 kHz or more 
=e 


2.5 kHz or more 
Check 

Should be moni- 

tored 0.5 ~ 1 se- 
Check cond. 


Linear CON- VR2 3 kHz 
-Detector TROL 


Linear 
-Detector 


Monitor 
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-TR-7950/ TR-7930 


< Micro-processor operational check > 


Item 


LeSEN: 
BOARD 


1) SELECT SW: KEY 
SQL control: MIN (CCW) 


POWER SW: ON 
RESET SW: ON 


2) KEY, 1,9, 0; PS; LO 
V2, O77, 0,970; 
PS, LO (W, T) 


3) KEY 
22 2Res 


Zn, eet i) 


| 4) KEY 
ceeare 


4, 3, 3, 3, (W, T) 


5) KEY 
4,4, 4, 4, ; 

6) KEY Pasta 
5,5,5,5, 5.555 1 


7) KEY 
6,6,6,6, 


5, 6, 6, 6, (W, T) 
8) KEY 

Dahiad ile 

5 add, (Walp 
9) KEY 

8; 87878, 

5, 8, 8, 8, (W, T) 
10) KEY 

8795929; 


559) S) 9, (Vit) 


IE KEY, 
5,0, 0,0 


12) KEY 
Os 


2a 


Operation check 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


Tone sounds 
4 times. 


The tone sounds. 


13) MEMORY 
Turn the dial to the 
right 1 step. 


14) KEY 
M 


the right. 
273 49, AL Dee 


. SELECT 
SW 


2) Turn MEMORY Dial left 
1 step. 
3) KEY ' 
| 
| 


1) SELECT SW: KEY 


3) REV SW: OFF 
OPER SW: ON \ 


1) OPER SW: OFF 
SQL control: MIN (CCW) 
ALERT SW: ON 
VOL control: 
9:00 ~ 10:00 


4. ALERT 


6. SCAN 1) OPER SW: OFF 
SW KEY “SC”: ON 
2) KEY “C*; ON 


<— REFERENCE > 


Japanese “’SG”’ American “SG” 


—6dB 0.25 uV 
0 dB 0.5 uV 
6 dB luv 
12 dB 2uV 
24 dB 8 uV 
30 dB 15.8 uV 
40 dB 50 uV 
50 dB 158 uV 
60 dB 500 pV 
70 dB 1.58 mV 
80 dB 5 mV 
90 dB 15.8 mV 
100 dB 50 mV 
120 dB O.5V - 


Operation check 
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'5.000_ 2: 


5. PSKEY | 1) Turn MEMORY Dial to |; G) 
CH b. 5. 
KEY PS: ON 
2) ALERT SW: OFF 
OPER SW: ON 


' The tone sounds. 


should indicate. 
The tone sounds. 
b — 1 (or 1 = b) 


{S| The tone sounds. 
4.000 « 1: 


{s] | REV-LED should 
4.000 * 1; extinguish. 


PRIO-LED should light. 


PRIO-LED goes off. 
Noise should momentarily 


mute approx. 0.3 second, 
every 6 ~ 7 seconds. 


‘3 The tone sounds. 


The tone sounds. 
The display should step up 
in 5 kHz steps approx 

every 6 seconds. 
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TR-7950/ TR-7930 


TU-79 


TU-79 TONE UNIT (K. M only) 


TU-79 SPECIFICATIONS 


Oseilator. fraquentyit Cw. 4.04.5 20.5 cas 1 MHz + 0.1% 
Output frequency. ........ 37 band within 67.0 Hz ~ 250.3 Hz 


NOTE: To Control Unit J5 


TU-79 PC BOARD (X52 - 1210 - 10) 


Component side view 


=XS2=1210-10 
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B50-4020-00 


HO1-4459-03 
H25-0029-04 


N87-3012-46 
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| 
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X52-1210-10 


CC45CH1H220J 


CEO4W1A470M 


C91-0131-05 


E02-0110-05 
E31-2160-05 


J31-0502-04 
J42-0404-05 


L77-0983-05 


MX315 
TC4049BP 
XZ-055 © 
1S$1555 


R12-1419-05 
R9O0-0124-05 


oc. 


acerca cba” 


sed 


TU-79 PARTS LIST 


GENERAL 


N 


Instruction manual 


Packing carton 
Protective bag 


Self tapping screw x 2 


Tone unit 


C722P 


| E, 47 


C, 0.01 


IC socket 14P 
Connector with lead 


PC board collar 
PC board bush 


Crystal 1 MHz 
IC 
IC 


Zener Diode 
Diode 


Trim. Pot. 3 kQ 


Resistor block 47 kQx 4 


N: New Parts 


D11 ~ 16 
21 ~ 26 
31 ~ 36 

VR1 

R2 
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2SA496 
2SC496 


‘ 
= SS 
8 
E Cc 


2SK125 


GL107S12 


Alert 

Audio Power Output 
Top of AF Control 
Arm of AF Control 
+13.8V 

Busy Light 

Buzzer 

Tone Unit Switched +B W.T only 
Tone Unit +B W.T only 
Common +B 

LCD IC Data 

PLLIC Data 

Drive +B 

LCD IC Data 

MIC Down Switch 
PLL IC Data 

GND 

Rotary Encoder 
Rotary Encoder 
Rotary Encoder 
Tone Select Code 
Key Board “Row” 


2SA1015(Y) 
2SC945(Q) 
2SC1675(L) 
2SC1775(E) 
2SC1815(Y, BL) 
2SC1959(Y) 
2SC2240(GR) 


3SK73(GR) 


ABBREVIATION 


Key Board “Row” 
Key Board “Row” 
Key Board “Row” 
Key Board GND 

Key Board “Column” 
Key Board “Column” 
Key Board “Column” 
Key Board “Column” 
Lamp +B 

LCD IC Data 

PLL IC Data 

Rotary Lamp 1 
Rotary Lamp 2 

RX Local 

Meter 

Modulator Out 
Power Control 
Priority Light 
Squeich Switch 

RX Antenna 

Reverse Light 
Reference Oscillator Input 


2SC2603(D, E) 
2SC2787(L) 


3SK74(L) 


uPC78M08H NJM78LO6K 


2SC 2538-22-A 


AFGO5F1750A2 


PY5532K 


TR-7950/TR-7930 


RF Meter 
Reference Oscillator Output 
Speaker 

Squelch Control 
SCAN Stop 

Stand by Switch 
Switched +B 

TX Light 

Tone Output 
Touch Tone Signal 
TX Stop 

MIC Up Switch 
+5V Common 

+8V Common 

+8V in TX 

u-proc. port-1 
L-proc. port-1 
u-proc. port-1 
u-proc. port-2 
u-proc. port-2 


2SC3019 
8 ; 
Se . 
a=) E 8 c 


G 
2SA 1048 
2SC2458(Y ,BL) 
GLSHY 24 2SC 2668(Y) 
K Cothode SA. 
SS 
Anode Ss Be 
SLP-144B 


TA7302P 
BPCS577H 
uPC592H2 
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TRIO-KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 
TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street, Compton, Califomia 90220,U.S.A. 
TRIO-KENWOOD COMMUNICATIONS 

DIVISION OF TRIO-KENWOOD ELECTRONICS GmbH 

Rembricker Str. 15, 6056 Heusenstamm, West Germany 
TRIO-KENWOOD ELECTRONICS, NV. : 

Leuvensesteenweg 504, B-1930 Zaventem Belgium 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. (incoreoraTe INNSW) 

4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia 
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{General] 
Semiconductors................ 


Antenna impedance ......... 


Power requirement 


(GrOURGIn Gtseee rere: 


Operating temperature .... 


Current drain... 


Dimensions 


{TR-7950) (Max.} 9-.5A in Hi transmit mode 
(TR-7930) (Max.} 6.SA in Hi transmit mode 
{TR-7950} (Approx.} 3-0A in LOW transmit mode 


ICs 
Transistors 
FETs 
Diodes 


SPECIFICATIONS 


144.000 to 147.995 MHz (K) (M) 


144.000 to 145.995 MHz (W) (7) 
Digital control, phase locked VCO 


FM (F3) 
50 ohms 


{Transmitter Section] 
7 RF output power 
19 (at 13.8V DC, 502 load)... 
43 : 
3) 
61 (K) (M), 6O(T), 
59(w) 
Modulation ............--......... 
Frequency tolerance 


13.8V DC =15% 


Negative 
-20°C to +50°C 


0.5A in receive mode with no input 


signa! 


(-20°C ~ +50°C) 
Spunous radiation .._......... 


Maximum frequency 
deviation (FM)...........000.... 
Microphone...................-... 


[Receiver Sectionj 
CinrCUltry .c-c--s2 ot eee eee 
Intermediate frequency ... 


{TR-7930} (Approx.) 2.5A in LOW transmit mode 
175 mm (6 — 7/8) wide 
64 mm (2 — 1/2) high 


SEMI CONDUCTOR 


Zener Diode 


Thermistor 


LCD 


LED 


1N60 
1351555 
1S1587 
1$2208 
1SV50 
MI308 
MI303 
Ui5B 
UM9401 


WZ-120 
XZ-043 
XZ-055 
XZ-060 


112-102-2 
URSA 74 
GL107S12 
GLOHY24 
PY5532K 
SLP144B 


2SA496 (Y) 


220 mm (8-7 
(TR-7950)}, 


1/36") deep 


206 mm {8 — 1/16") deep 


(TR-7230) 


(projections excfuded) 


1.9 kg (4.18 Ib) 
1.8 kg (3.96 Ib) 


(TR-7950) 
(TR-7930) 


Receiver sensitivity .......... 


Receiver selectivity .......... 


Spurious response ___.___.... 
Squelch sensitivity ........... 
Auto scan step level! 
Audio output 


Hi 45 Watts min. 
(TR-7950) 

25 Watts min. 
(TR-7930) 

3 ~ 7W(TR-7950) 
2 ~ 6BW(TR-7930) 
Phase shift 


LOW 


Less than +15 x 10° 
HI Less than —70 dB 
LOW Less than -60 dB 


+5 kHz 
Dynamic micropnone with PTT 
switch, 5002 


Double superheterodyne 

1st 1F 10.695 MHz 

2nd 1F 455 kHz 

Better than 30 dB for 0.5 wV¥ S+N/N 
Better than 12 dB for 0.25 nV SINAD 
More than 12 kHz (-6 dB) 

Less than 24 kHz {-60 dB) 

Better than 70 dB 

Less than 0.16 wV (threshold) 

Less than 0.2 uV (threshold) 

More than 2.0 watts across 

8 ohms load (5% dist.) 


Note: Circuit and ratings are subject to change without notice 
due to developments in technology. 


2SA1015 (Y) 
2SA1048 (Y) 


2SC945 (Q) 


2SC1675 (L) 

2SC1775 (E) 

2SC1815 (Y) 

2SC1815 (BL) 

2SC1959 (Y) 

2SC2240 (GR) 

2SC2347 

2SC2458 (Y) 

2SC2458 (BL) 

2SC2538-22-A 
K2.M2,T2,W2 

2SC2603 (D,£) 

2SC2668 (Y) 

2SC2787 (L) 

2SC3019 K1,Mi,T1,W: 


2SD880 (Y) 


2SK125 
3SK73 (GR) 


K:,M:,T1,.W: : TR-7950 (45W Type) 
K2,M2,T2,W2: TR-7930 (25W Type) 
N: New Parts 


3SK74 (L) 
AFGO5F1750A2_ T.W 
LR4087 KM 
MB3712 
MC14066BCP 
MC145155P *K 
MC145151P 
NJM78LO6K - 
MK5087N 
MSM58292GS 
TA7302P 
TA7612AP 
TC4011BP 
TC4049BP 
TC4050BP 
UPC577H 
UPC592H2 
UPC78MO08H 
UPC4558C 


KM 


Micro- UPD7508C-017 
processor 
Power 


Module 


M57726 Ki,Mi,1:.Wi 


M57737 K2,M2,T2,W2 
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RANSCEIVER 


WOOD aM FM TRANSCEIVER ae 
& 


INTRODUCTION 


You are the owner of our latest product, the new TR-7950 (or TR-7930) transceiver. Please read this in- 
struction manual carefully before placing your transceiver in service. The unit has been carefully engineered 
and manufactured to rigid quality standards, and should give you satisfactory and dependable operation for 
many years. 


AFTER UNPACKING 


@ Shipping container: 
Save the boxes and packing in the event your unit needs to be transported for remote operation, mainten- 
ance, or service. 
@ The following explicit definitions apply in this manual: 
Note: If disregarded, inconvenience only, no risk of equipment damage or personal injury. 
Caution: Equipment damage may occur, but not personal injury. 


CONTENST m@ ACCESSORIES 
ACCESSORIES (25..0.5... 2802 ee 2 Carefully unpack your TR-7950 (or TR-7930) and check 
PEA TURES iii ccc res eee ri eee eats 3 that it is supplied with the following accessories: 
BEFORE USEsG. Ato cotati tu an me 4 SOY DS CICLO eta et) Swit) 
(TF OUSOS F508) eile tvas sheave coer ee 1 piece 
SPECIFICATIONS G2 td ee ee 5 PTE ning eats 
SECTION 1. INSTALLATION Mounting pare 
1.124 Interconmectionc. hi 5.c2-hecccesssSisagsesvonstraaselesencs 6 Hex wrench (WO1-0401-04)...........:c0c00 1 piece 
1.2 Mobile Installation, [general] ........................ 6 Nuts (5 mm diameter) 
1.3. Fixed Station Installation. ............0..ccccceee 7 (N14-05 10-04)... sessssecseecseesneesnsesnes 4 pieces 
1.4 Memory Back-up Lithium Battery............... 8 HOGS Oure! Salen . 
SECTION 2. CONTROLS AND TERMINALS (NO9-0008-04)...... sseeenvnscenecesnenssecensen 4 pieces 
at washers (6 mm diameter) 
2:43. Front: Panel 2 oc Bt es sec eee 9 (N1521060-46)c.:...-.c.tress..c.-caeee, 4 pieces 
2.2 Rear Panel (4.2coie cee ee 11 Spring washer (6 mm diameter) 
SECTION 3. OPERATION (N.16-O0G60-4 6) oor heidi bececcensncsn calle 4 pieces 
3.1. BEFORE OPERATION ....00.....cccccecccseeseeceeeees 12 (3) Foot 
3.2 FSQUELCH{ te ee 12 Slee Dine BEAM ELIA 
3.3 MEMORY INPUT...0....ccccccccccccsccccccsecscccccesecee 12 mierda Maee nui eee ST meh 
Rubber foot (large, front) 
3.4 CHANGING MEMORY FREQUENCIEG........ 12 (J02-0070-05)% 05-2 eee ee 2 pieces 
3.5 SCAN OPERATION uc. eeeeeeesseseeeeeeee 12 Screw (N30-3006-41) ........ ccc eeeccseeeeeeeee 4 pieces 
3.6:3SCAN STOP RA ae ee ees 13 (4) DC power cord (with 2P plug and fuse) 
3.7 SCAN LOCKOUT OPERATION............0..:00000- 13 TR-7950(E30-1685-05)/ 
3.8 PRIORITY CHANNELSELECT ...................... 13 e shee Sate 674205) oe xaticot eens 1 piece 
3.9 PRIORITY OPER SWITCH.........cccccscssssssesseee 13 TR-7960(10A) (FOS-1031-08) ........... ‘ples 
3.10 AUTOPHATCH OPERATION ...............:........ 13 TR-7930(8A) (FO5-8021-05).......c.cccccc00-. 1 piece 
3.11 TIMER OPERATED SCAN ................ccc eee 13 (7) Miniature plug (for external speaker) 
3.12 AUTOPATCH SIDETONE (EV 20001 35 OB) a pers ete enna teres ss nasmareenes 1 piece 
AND BEEPER LEVEL ADJUSTMENT ........... 13 (9) "Warranty Card tattcc tags. sic danscckncreccrattartanene 1 copy 
3.13 PAIRED CHANNELS.........................--.00...... 14 (1) INSTRUCTION ANUS etree: x scrcdscacscndacenectavs canes 1 copy 
3.14 TU-79 (OPTION) INSTALLATION ................. 14 
SECTION 4. ADDITIONAL INFORMATION .............. 15 
SECTION 5. OPTIONAL ACCESSORIES ................... 16 
EMO cigeneshewnscscuad cced hee crewneck eee ae 17,18 
SCHEMATIC DIAGRAMS... ccccccccccccccceecceceeeeees 19 
BLOCK: DIAGRAMS. 2...4.c. Manse nee eee 20 


2. TR-7950/7930 


| ‘ FEATURES 


Outstanding features providing maximum ease of 
operation include a large backlighted, easy-to-read 
(either in direct sunlight or in the dark) LCD display, 21 
multi-function memories, automatic offset, program- 
mable priority channel, memory and programmable 
band scans, built-in lithium battery memory back-up, 
built-in 16-key autopatch, and the choice of a hefty 45 
watts output (TR-7950), or 25 watts output (TR-7930). 


TR-7950 FEATURES: 


@ NEW, large, easy-to-read LCD digital display 
Easy to read in direct sunlight or in the dark (backlight- 
ed). Displays transmit/receive frequencies, memory 
channel, repeater offset, (+, S, —), sub-tone number (F-O, 
1, 2, 3), tone scan, and memory scan lock-out. Includes 
LED S/RF bar meter, and LED indicators for REVERSE, 
CENTER TUNING, PRIORITY, and ON AIR. 


@ 21 NEW, multi-function memory channels 

Sotes frequency, repeater offset, and optional sub-tone 
channels. Memories 1 through 15 for simplex for 
+600 kHz offset. Memory pairs 16/17, and 18/19 are 
paired for non-standard repeater offset. Memories “A” 
and “B” set upper and lower scan limits, or for simplex 
or +600 kHz offset. In MEMORY mode, a circle of light 
appears around the memory selector knob. When the 
memory selector knob is rotated in either direction to 
channel 1, and audible “beep” will sound for visually im- 
paired operators. 


@ Choise of 45 or 25 watts output 
The TR-7950 provides a hefty 45 watts output, while 
the TR-7930 features a more modest 25 watts. A HI/ 
LOW power switch allows power reduction to approx. 
5 watts(adjustable). 


@ Long-life lithium battery memory back-up 
Built-in lithium battery has an estimated 5 year life. 


@ Automatic offset 
The microprocessor is pre-programmed for simplex or 
+600 kHz offset, in accordance with the ARRL 2 meter 
band plan. “OS” key allows manual offset change. 


@ Programmable priority alert 
The PRIORITY channel may be programmed as any one 
of the 21 memories, with the ALERT switch “ON,” a 
dual “beep” sounds when a signal is present on the 
PRIORITY channel. The OPER switch allows and in- 
stant move to the PRIORITY channel. 


@ Programmble memory scan lock-out 
“LO” key for programming the scan to skip selected 
memory channels, without erasing the memory. 


The lower limit may be programmed into memory “A” 
and the upper limit into memory “B”. 


@ Center stop during band-scan, with indicator 
Stops on a channel center during band-scan, with 
center tuning indicator. 


@ Scan resume selectable 
Scan stops on busy channel. Selectable automatic time 
resume-scan (approx. 5 sec., adjustable), or carrier oper- 
ated resume-scan. a scan delay after carrier-drop of ap- 
prox. 1.5 seconds is built-in. 


@ Scan control using up/down microphone 
Momentarily pressing UP or DWN button on micro- 
phone tunes one step in the selected direction, on me- 
mory or on 5-kHz step tuning. Holding the button for 
about 2 seconds starts UP or DWN automatic scan ac- 
tion. Scan also starts using “SC” key on keyboard. 
Scan may be cancelled by momentarily pressing the 
PTT switch or by pressing both UP/DWN buttons si- 
multaneously. 


@ Programmable sub-tone channels 
Optional TU-79 three frequency sub-tone unit provides 
keyboard selectable sub-tone channels, which may be 
stored in memory. 


@ Built-in 16-key autopatch, with adjustable monitor 
The keyboard functions as a 16-key autopatch during 
transmit. DTMF tones appear in the speaker output 
when a key is pressed during transmit. 


@ Front panel keyboard control 
Used for selecting frequent panel keyboard control. 
Used for selecting frequency offset, programming me- 
mories, controlling scan, and autopatch encode. Key- 
board night lighting is provided. 


@ Extended frequency coverage 
covers 142.000-148.995 MHz, in 5-kHz steps. 


@ Repeater reverse switch 
Locking-type switch, with indicator. 


@ “Beeper” amplified through speaker (Level adjusta- 
ble) 


@ Compact, lightweight design 


@ Easy-to-install adjustable-angle mobile mounting 
bracket 


Optional accessories: 

@ TU-79 three frequency diode programmable tone unit. 
@ KPS-12 fixed-station power supply for TR-7950. 

@ KPS-7A fixed-station power supply for TR-7930. 

@ SP-40 compact mobile speaker. 
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BEFORE USE 


This unit is designed for 12V negative ground ONLY. 


Do not install near heater outlet. Keep equipment away from heat and out of direct sunlight. 


After parking in the sun, or if inside temperature is HOT, cool Do not adjust coil, trimmers, or pots! These are factory ad- 
this unit BEFORE transmitting. justments. 
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SPECIFICATIONS 


[General] 
RD COTY TEC OUNCE CONS 00 cose coach wal dis esedmnanb nies conan MPU 1 
ICs 19 
Transistors 43 
FETs 5 
Diodes 61 
PYOCQUGTICY FOCIGG. crore creetcciscotetncnrrtetesteancceerevecs sens 144.000 to 147.995 MHz 
Frequency synthesizer....................cccccccssessseeeeeeeeees Digital control, phase locked VCO 
pty tees epee sei Sedea ll Comet UE au Abate a «oe Be Aes FM (F3) 
Anntenna impedance....................:cccccccccceeeeeeeeeeeeees 50 ohms 
Power requirement .................cccccccccceeeseeeeeeeeeeeeeeeess 13.8V DC +15% 
AS TOUT ICRNING) Be ia ates eR ea Red ihe te cia ek eee Negative 
Operating temperature .............eeeseeessssesstenereeees -—20°C to +50°C 
RAUIET ONE CE RMIT D oer ecto scent tec ccis ou cdaaane cmaia vents 0.5V in reverive mode with no input singal 


Max. 9.5A in HI transmit mode (TR-7950) 
3.0A in LOW transmit mode (TR-7950) 
Max. 6.5A in HI tramsmit mode (TR-7930) 
2.5A in LOW transmit mode (TR-7930) 
ESEITITISIONE cere turer ed iter cr ec chins ot acmewenee Reet nee orcaat me ca evaencse 175 mm (6 —- 7/8) wide 
64 mm (2-1/2) high 
220 mm (8 - 11/36”) deep (TR-7950) 
206 mm (8 - 1/16”) deep (TR-7930) 
(projections excluded) 
WV RTI etree err eee te ts ands cary doumnctenac scttere eee 1.9 kg (4.18 Ib) (TR-7950) 
1.8 kg (3.96 Ib) (TR-7930) 


[Transmitter] 
RF output power (at 13.8V DC, 502 load)............. H! 45 Watts min. (TR-7950) 
HI 25 Watts min. (TR-7930) 
LOW 5 Watts approx. (not adjustable) 
VERA EMF aire: cde cen ack eerahcaae. oe denned scaveossvessbssean Phase sift 
Frequency tolerance (-20°C ~ +50°C)................... Less than + 15x 1076 
SDUTIOUS TACIATION SS .2.0 0b ooo cseasGbeseasencascacnentsanncanres HI Less than -70 dB 
LOW Less than -60 dB 
Maximum frequency deviation (FM)..................... +5 kHz 
PAUSCH, CODON NS Coe arcane svi pun antes cineaeoes Within +1/-3 dB of 6 dB/oct pre-emphais 
characteristic from 300 to 3000 Hz. 
AUGIO <UStOrtiOnc. 5. oie eee 3% max. 
VTC ORIOING 5, ei oot eee eee sabe debate Mecdee adeeate Dynamic microphone with PTT switch, 5002 
[Receiver] 
MSURCUTEEY on xc tet eee es Maton eccenovndtce ts ips Liab ahs datas es Double superheterodyne 
Intermediate frequency .....................cccccceeeeeeeeeeeeeee 1st 10.695 MHz 
2nd 455 kHz 
Receiver sensitivity ...................cccccccecccceseeeeeseeeeeeees Better than 30 dB for 0.5 wV S+N/N 
Better than 12 dB for 0.25 uwV SINAD 
Receiver selectivity ....................cccccccessecceeeeeeeeeeeeenes More than 12 kHz (-6 dB) 
Less than 24 kHz (-60 dB) 
Spuriour reSponse ..................cccccccccccceeececeeeeseeeeeeees Better than 70 dB 
Squelch sensitivity .....................cccceeeeeeeeceeeeeeeeeeeeeees Less than 0.16 uV (threshold) 
Auto scan stop level.................c.cccccccceeeeseeeceeeeeeeeeees Less than 0.2 uN (threshold) 
PR EDCECS NOUN CPLR COME oe weno tk oo oc cick Sand naant ounce mn uannaecdanus More than 2.0 watts across 8 ohms load (5% dist.) 


Note: Circuit and ratings are subject to change without notice due to developments in technology. 
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SECTION 1 INSTALLATION 


1-1. Interconnection 


Connect the antenna and power supply as shown in Fig. 
1-1 for fixed station. 


1-2. MOBILE Installation, [general] 


@ Installation location 


Using the supplied mounting bracket, install the trans- 


ceiver under the dashboard or on the side of the console in 
your Car. 

Refer to Fig. 1-2A and Fig. 1-2B on page 7. 

If your car is equipped with and electronic fuel injector, the 
transceiver should be as far from the control equipment as 
possible. 


Fixed station operation 


UHF type TR-7950 or TR-7930 


connector 
Coaxial cable 


For mobile antenna installation, 
see page 7. 
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Regulated power supply 


Moblile station operation 


@ Antenna installation 
Various types of antennas for 2 meter mobile operation 
are available. (See Fig. 1-2C) 


NOTE: —___ 
For gutter-mount installation, the antenna bracket must be 
grounded to the car body as shown in Fig. 1-2C. Affix the 
antenna securely, referring to the antenna instruction. 


@ Power supply 

Connect the supplied power cable with fuse directly to the 
battery terminals. Connecting to the cigarette lighter 
socket can cause a poor connection, and excessive vol- 
tage drop. 

@ Ignition noise 

The transceiver is designed to supress ignition noise; how- 
ever, if excessive noise is present, it may be necessary to 
use suppressor spark plugs (with resistors). 


KPS-12 for TR-7950 or TR-7930 
KPS-7A for TR-7930 


Connect battery to DC power terminal. 
For detailed instruction, see page 7. 


Fig. 1-1 Antenna and Power Supply Connections 


1-3. FIXED STATION Installation, [general] available. Select an antenna according to your installation 
space and application. 

Note that the VSWR of your antenna should be less than 
i Ssh Ie 

A high VSWR will cause the Transceiver's protective cir- 
cuit to operate, reducing the transmitter output power. 


@ Power supply (Fig. 1-3 on page 8) 

For the TR-7950, the KPS-12 base power supply is re- 
commended. For the TR-7930, either the KPS-12, or 
KPS-7A supply is recommended. 

@ Antenna (Fig. 1-3 on page 8) 

Various types of fixed station antennas are commercially 


A. Installation position 


_|B. Mounting bracket Installation 


Install the mounting bracket. 


Body 


bracket 


jo“ Flat washer 
Mounting P Bolt Spring washer 


Underside of 
dashboard 


Drill holes in the bottom of 
dashboard. Secure the mounting 
bracket with nuts, and bolts. 


Insert the transceiver into the 
mounting bracket. 


D. Coaxial cable Routing Pass through the rear 


window or through the door 
Coaxial cable gasket. Note that rain water may 
enter along the cable. Use a 
Drip-loop if possible. 


The transceiver should be lacated _ a 


from your knees. 
Pass through the rear 


window. 


: Gutter-mounted 
[C. Antenna Installation] Ae Seer 
whip antenna 


Antenna bracket 


— 
Remove the paint to insure ay 


grounding to the car body. Lift the trim plate and install the 


cable. 


Insert through the firewall. TR-7950 or TR-7930 


FA 
U 4 D 


Coaxial cable 


as 


—* To antenna 


To antenna 
coaxial cable 


Rubber 


grommet ZX 


Cs 


Front fender Trunk mount 


Be sure to use only a 2m mobile antenna. 


Fig. 1-2 Mobile Operation Installation Connect directly to the battery terminals. 
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1. KPS-12 connection Regulated DC 
power supply 2. Connection of Standard voltage: 13.8V DC 
an other DC source. Current capacity: TR-7950: 10A 


TR-7950 or TR-7930 TR-7930: 6A 
TR-7950 ae NOTE: 


or TR-7930 Preferably, voltage shoud be 


(J ©| | | 
ull 


The regulated supply should 


pp 


| O adjusted to 13.8V DC. 


Kn be equipped with a built-in 
Ke protection circuit for both 
x Anieuriavneilation overcurrent and overvoltage. 
z examples CAUTION: 
A battery charging power supply 


cannot be used. 
Transceiver performance 


Yagi antennas (ARRAY) depends largely on the type of antenna 
used. For fixed station operation 
there are ground plane antennas 
(omni-directional) and Yagi antennas 

Ground plane (uni-directional). The Yagi antenna 

antenna is suitable for long distance 
operation (DX) or communication 
with a specific party 

(having excellent directivity and 

antenna is generally used for local 

operation. 


Antenna Array | 


TR-7950 
or TR-7930 


Antenna select 


meter switch 
Roter Control cable ad Z 


—» Yagi antenna 
— Ground plane 
antenna 
; F : : : 5 It is convenient to install both 
Fig. 1-3 Fixed Station Operation Installation = <> Yagi and ground plane antennas 
= for selectable use. 


1-4. MEMORY BACK-UP LITHIUM BATTERY 


A lithium battery is contained in the transceiver to retain 
memory. Therefore, turning off the POWER switch, dis- 
connecting the power cable, or a power failure will not 
clear the memory. The battery will last approximately five 
years. When the battery discharges and erroneous display 
may appear on the LCD. Lithium battery replacement 
should be performed by an authorized Kenwood service 
facility — either your Kenwood dealer, or the factory. 

Note: 

When the lithium battery is replaced, the microprocessor must be 
reset. Press the microswitch accessible through the opening on 
the bottom cover, as shown. 


00000 


Fig. 1-4 Microprocessor reset 
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TONE HIGH SCAN 


® 


2-1. Front Panel 
) VOL/POWER 


Power ON-OFF switch and volume control are combined. 
Turning the control fully counterclockwise will turn the 
power OFF. Clockwise rotation will increases the volume. 


@) SQUELCH 


The squelch control is used to eliminate noise during no- 
signal time. Normally, this control is adjusted clockwise 
until the noise disappears and the Center Tuning indicator 
goes off (threshold level). For scan operation, this control 
must be set to the threshold point. 


(8) LCD and Indicator Group 


Sut 


To = 
eT 
cy) @ 


ALERT OPER 


actieacane 


ammet PRIOR TT 


a) TX shift indicators: 

(—) By pressing the key on the keyboard, the (<) indica- 
tor will light in sequence to show transmit frequency is 
switched down 600 KHz from the receive frequency. 

(S)By pressing the key on the keyboard, the indica- 
tor will light in sequence to show the transceiver is 
operating in the simplex mode. 

(+ )By pressing the key on the keyboard, the 4) indica- 
tor will light in sequence to show transmit frequency is 
switched up 600 KHz from the receive frequency. 


b) indicator: 

By pressing the TONE pushbutton the four digit frequency 
display changes to show which of three preset subaudible 
frequency channels is selected. does not display at FO 
(no tone). TU-79 option required. 


c) Scan] indicator lights when scan operation is in pro- 
gress. 


d) This section displays either frequency in four digit 
(146.520 MHz is displayed as 6.520 _), or one of four 
subtone conditions (F1 — 3, or O, no tone). 


e) * mark: 

Memory channel scan lock-out designator. 

If you desire to skip a busy memory channel during me- 
mory scan, press the key. The star designates scan- 
skip. 


f) Memory channel display indicates A. B. and 1 ~ 19. 
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g) This LED indicator lights when the REV switch is ON. 


h) This indicates the transceiver has stopped at channel 
center. 


i) This LED indicates the PRIORITY-OPER switch ON. 


j) S/RF Level meter 
This LED level meter indicates relative receive input 
signal strength or transmit RF output. 


(4) Keyboard 


“BEEPER” TONE FEEDBACK 
Many keys and functions supply user-feedback to assure 
command entry or excecution. Tone level is adjustable. 
See page 13, “Beeper” level adjustment. 
Tone signals: 
* Keyboard operation frequency entry 
* Subtone frequency (preset channel number 1 — 3, O) 
* Memory * Clear * Scan * Offset 
* Program scan 
* Lockout (initiate or cancel) 
* Tone subtone) on or off 
Channel 1 selected by memory channel selector knob 
(especially convenient for visually impaired OPS) micro- 
phone UP or DWN switches; pressonce, one “beep” hold, 
one “beep” per step or channel. 
The keyboard has the following functions (Refer to “SEC- 
TION 3. OPERATION”): 
@ G)-(G) (Number) keys: 
Depress four keys to set the desired operating frequency. 
Example: Depress the (6),(S), @ and (G) keys. The fre- 
quency display will indicate “6.940” (146.940 
MHz). 
The number keys function as auto-patch keys 
during transmit mode (Section 3-6). 
Pressing(),(@), or in the TONE MODE selects the pre- 
programmed tone frequency. Pressing (Q) cancels the se- 
lected tone frequency. 
3 (Offset select) key 
Depress this key to select a non standard frequency shift 
(simplex, +, or —, 600 kHz). (Standard frequency shift are 
preset.) 
 ) (Priority Select) key 
This is used to designate the priority channel. First, select 
the desired channel, then depress the PRIORITY-ALERT 
switch and press the CSswitch. 
@ (9 (Lock-out) key 
This is used to designate the memory channels to be 
skipped during memory channel scan. Select the channel 
to be skipped with the SELECT switch set to M. CH and 
press this key. A star * appears on the LCD to show chan- 
nel lock-out . 
2 (Scan) key 
This is used for scan operation. Press the key when the 
SQUELCH (2) is ON. This will start band or memory-scan, 
depending on the position of the SELECT switch. 
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@ key 

With the SELECT switch in the KEY setting, press this key 
to store the displayed frequency (with frequency shift) in 
the selected memory channel. In the TONE MODE and the 
desired tone frequency selected (@_),(@),@) or(G)), press- 
ing this key either stores or clears the TONE designation in 
memory. 

® (Clear) key 

Use this key if you have mistakenly entered a setting. 

By pressing this key, the frequency set by the number keys 
is cleared. When cleared, the frequency display will indi- 
cate the frequency that was displayed before the last entry 
was Cleared. 

This key is also used to release the scan operation. 

Auto Patch: 

This is a 16 button pad in Transmit mode. 

During transmission, the key pad is automatically a Tone 
pad. Simply press any key, as needed. 


6) ON AIR Indicator 


This light emitting diode (L.E.D.) will light during transmit 
mode. 


() MEMORY Channel Selector 


This switch is used to select one of 21 memory channels. 


Of these, channels 1-15 store frequencies including +600 
kHz offset. Channels, 16 — 17 and 18 — 19 are paired for 
“ODD-SPLIT” operation. Channel A stores the pro- 
grammed scan low frequency limit, and channel B stores 
the high frequency limit. 


(2) MIC Connector (6-pin) 


For connection of the supplied microphone (or and MC-46 
autopatch microphone). 


UP @) 


GND © 
NC 6) 


MIC connector from FRONT PANEL (lead color) 


(@ MIC AUDIO 


REV Switch 


This switch is used to reverse the repeater shift (+600 
kHz) and other transmit/receive frequencies (CH 16 — 17, 
18-19). 


(9) TONE switch 


Press this switch to designate the tone preset frequency 
channel, along with the@), ©), or ©) keys. (TU-79 option 
required for operation.) 


(0 HIGH/LOW switch 


HIGH setting: This setting allows the TR-7950 to transmit 
power output up to 45 watts and the TR-7930 up to 25 
watts. 

LOW setting: This setting allows the TR-7950 or 
TR-7930 to transmit power output up to 5 watts. 


() SCAN switch 


Placing this switch to the TO (timer operation hold) posi- 
tion controls the scan operation by a timer (approximately 
5 seconds, adjustable). 

Placing this switch to the CO (carrier operated hold) posi- 
tion controls the scan operation by carrier; therefore, scan 
stops for as long as a Carrier is present. 


(2 PRIORITY ALERT Switch 


This switch is used to check the specified priority chan- 
nel. Depress the switch and the priority channel will be 
checked at about a 6 second interval regardless of the 
KEY/M. CH switch position. A “dual beep” sounds when 
the priority channel is in use. 


(3) PRIORITY OPER Switch 


This switch is used to call-up the priority channel. By de- 
pressing the switch, operating frequency is switched to 


the priority channel, and the PRIO LED lights to show 
operation. 


SELECT Switch 


Setting this switch to KEY permits keyboard operation; 


setting to M. CH permits preset memory channel opera- 
tion. 


2-2 Rear Panel 


(5) ANT Terminal 


Connect a 50-ohm antenna to this terminal. 


DC Power Terminal 


DC power input terminal. Connect the supplied power 
cord with plug. Input voltage is 13.8V DC. 
Observe plus(+) and minus(-) polarity! 


(?)- EXT. SP Terminal 


External speaker terminal. Connect a 4 ~ 16 ohm speaker 
using the supplied plug. 


UP/DWN Switches 


These switches are used to step the operating frequency 
up or down during both keyboard and memoriy channel 
operation. 

When pressing a switch, a tone will sound. 

When the UP or DWN switch is held on, scan mode is in- 
tiated. 

Pressing both the UP and DWN switches simultaneously 
results in stopping the frequency control operation. 


PTT Switch 


Press-to-talk switch used for transmission. This will also 
release scan operation. 
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SECTION 3 OPERATION | 
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3-1 BEFORE OPERATION 


1. This transceiver uses a PLL(phase loocked loop) synth- 
esizer controlled by a micro-computer. The operating 
frequency shifts in 5 kHz steps. 

2. The transceiver covers a frequency range of 142.000 
to 148.995 MHz. 

3. Operating frequencies are input by simple keyboard 
entry. Up to 21 frequencies may be stored in memory 
(channels 1 through 19, A and B). 

4. Transmitter precautions 
a) The TR-7950 (or TR-7930) antenna impedance is 

50 ohms. Be sure to use only an antenna of 50-ohm 
impedance. 

b) Check the intended transmit frequency before oper- 
ating to prevent interference with other stations. 

c) Pressing the microphone PTT switch places the 
transceiver in transmit mode; the ON AIR indicator 
will light and the LED bar meter shows transmitter 
power. Recommended distance to the microphone 
is approximately 5 cm. 

5. Should an erroneous or incorrect readout be displayed 
at first power-on, reset the microprocessor by depress- 
ing the reset microswitch, following the instruction on 
page. 7. 

6. Do not press any other keys until the correct frequency 
is input. The transceiver operates on the last frequency 
until a new frequency is input. 

7. The shift mode is preprogrammed within the amateur 
band. This, however, can be overridden by the key. 

142.0 145.1 145.5 146.0 146.4 1466 147.0 147.4 147.6 148.0 148.995 


8. For frequencies outside the 144.000 - 148.000 MHz, 
the transceiver operates only in the simplex mode. 


3-2 SQUELCH 


To eliminate receiver noise at the no-signal condition, 
slowly adjust the squelch clockwise until the noise disap- 
pears and the C. TUNING indicator goes off (threshold 
point). 

The squelch will open, the C. TUNING indicator will light 
and the speaker will operate when a signal is received. 

The squelch control is also used for scan operation con- 
trol. If the singal is weak or fades during mobile operation, 
readjust the squelch for consistent reception. 


3-3 MEMORY INPUT 


Example: Storing 144.650 MHz with +600 kHz shift and 
subaudible tone “1” in memory channel 5. 
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Proceed: 

1. Set the SELECT switch to KEY. 

2. Press the(4),(6),G), and (©) keys. 

3. Press the G3 key until(J.displays on the LCD. 

4. Turn the MEMORY channel selector until memory 5 

displays. 

. Press the (key to store in memory channel 5. 

. Press the TONE switch and select the desired tone fre- 

quency; in this case, by pressing the (_)key. 

7. Again press the key to store the TONE information 
in channel 5. Press the TONE switch again to call the 
stored frequency back to the display. 

8. To check or recall the entry in channel 5, place the SE- 
LECT switch to M. CH. Display should remain un- 
changed, indicator data is correctly stored. 

9. Use this general procedure to store frequencies in the 
other memory channels. 


Oo o1 


3-4 CHANGING MEMORY FREQUENCIES 


If you wish to change any memory frequency, store a new 
frequency in that channel using the precious procedure. 
The old frequency is erased when the new frequency is 
stored. 


3-5 SCAN OPERATION 


The SCAN operation is divided into keyboard scan, me- 
mory scan and priority channel scan. For SCAN operation, 
the squelch control should be advanced to the threshold 
point. See section 3-2 Squelch. 

First, select either timer operated hold (TO) carrier (signal) 

operated hold (CO) with the SCAN switch. 

@ MEMORY SCAN from the keyboard 

1. Set the SELECT switch to M. CH. 

2. Press the Okey to initiate scanning . 

The scan will beigin from the displayed channel ad- 
vancing, toward the higher numbered channels. During 
this operation, holding the microphone DWN switch 
changes scan direction backward. Releasing the DWN 
switch returns scan direction forward. Holding the UP 
switch permits accelerated scanning. 

3. To release the scan operation, press either the key, 
the microphone PTT swith, or the microphone UP and 
DWN switches simultaneously. 

@ MEMORY SCAN from the microphone 

. Set the SELECT switch to M. CH. 

2. Hold the UP (or DWN) switch for more than one se- 
cond and scan operation will commence UP (or DWN) 
from the displayed channel. During this scan operation, 
pressing the DWN (or UP) switch once reverses the 
scan direction. 


=s 


3. To manually accelerate scanning, hold the UP (or 
DWN) switch until the desired memory channel is 
reached. 

4. To release the scan operation, press the PTT switch or 
the UP and DWN switches simultaneously. 

@ PROGRAMMABLE BAND-SCAN from the keyboard 

The lower limit may be programmed into memory “A”, and 

the upper limit in to memory “B”. 

1. Set the SELECT switch to KEY. 

2. Press the (SO) key to initiate scan operation. 

Scan will start from the frequency stored in memory 
channel A and advance to the frequency stored in chan- 
nel B. When the frequency in memory channel B is 
reached the process. During this operation, holding the 
microphone DWN switch changes the scan direction 
backward. When the DWN switch is released , the 
forward scan direction resumes. Holding the UP switch 
accelerates scanning. 

3. To release the scan operation, press the key, the 
microphone PTT switch, or the microphone UP and 
DOWN switches simultaneously. 

4. To continue an interrupted keyboard scan from its stop- 
ping-point, use the microphone UP or DWN switches. 
Otherwise, the key will always return the radio to 
the A channel frequency. 

@ AUTO SCAN from the microphone 

1. Set the SELECT switch to KEY. 

2. Hold the UP (or DWN) switch for more than one se- 
cond. Scan operation will commence from the fre- 
quency displayed towards the upper frequency limit 
(148.995 MHz) or if down,towards the lower limit 
(142.000 MHz). 

During this scan, press the DWN (or UP) switch re- 
verses the scan direction. 

3. To accelerate the scan, hold the UP (or DWN) switch 
until the desired frequency is reached. 

4. To release the scan operation, press the PTT switch or 
the UP and DWN switches simultaneously. 

@ PRIORITY CHANNEL SCAN 

To monitor the priority channel, press the PRIORITY- 

ALERT switch in. When it is busy two beeps will sound 

every six seconds. The REV switch deactivates this sys- 

tem. 


3-6 SCAN STOP 


1. Scan may be canelled by turning off the power switch 
or power supply. 

2. Transmitting or momentarily keying the PTT switch. 

3. Pressing the keyboard (C)key. 

4. Pressing the microphone UP and DWN switches si- 
multaneously. 

. Pressing the REV switch. 

. Pressing the PRIORITY ALERT switch. 

. Pressing the PRIORITY OPER switch. 

. Moving the SELECT switch to the alternate mode. 


ONO Oo 


3-7 SCAN LOCKOUT OPERATION 


This transceiver has a scan lockout function which allows 

selectively skipping temporarily unwanted memory chan- 

nels during memory scan. 

Proceed: 

1. Place the SELECT switch to M. CH. 

2. Select the memory channel to be skipped by using the 
MEMORY selector. 

3. Press the key and a star * appears to the left of the 
memory channel number. 

4. Perform steps 2 and 3 to lockout any unwanted me- 
mory channels. 
To cancel channel lockout, select the memory channel 
to be restored, and press the key. The star will dis- 
appear. 


3-8 PRIORITY CHANNEL SELECT 


Any one of the 21 memory channels can be selected as 
the priority channel. 

1. Set the SELECT switch to M. CH. 

2. Press the PRIORITY-ALERT switch in. 

3. Select the memory to be the priority channel. 

4. Press the ©3 key to enter this instruction. 


3-9 PRIORITY OPER Switch 


To call-up the frequency stored in the priority channel, de- 
press the PRIORITY OPER switch. 


3-10 AUTOPATCH OPERATION 


Press any key on the keyboard in transmit mode for auto- 
patch operation. 


3-11 TIMER OPERATED SCAN (TO) 
ADJUSTMENT 


The scan timer is factory preset at approximately 5 se- 

conds. This can be adjusted from 2 to 6 seconds. 

1. Place the SCAN switch to TO. 

2. Turn the SQL control fully counterclockwise to open 
the squelch. 

3. Place the SELECT switch to M. CH. 

4. Initiate scan by pressing the GOkey. 

5. Adjust VR1 (X53-1280-10) to the desired delay. (see 
Botton Biew on page 14.) 


3-12 AUTOPATCH SIDETONE AND BEEPER 
LEVEL ADJUSTMENT 


The autopatch sidetone level during and beeper level 

transmit are adjustable. As the volume is advanced, the le- 

vel increases. 

1. Adjust the VOL control to your normal listening leve. 

2. With the microphone PTT press any key on the key- 
board switch depressed and adjust VR3 (X55- 
1330-10) shown on page 14. 
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3-13 PAIRED CHANNELS 


Two paired channels allow for “odd split” frequency 

shifts. Use this option when the desired frequency shift is 

to other than the standard 600 kHz shift. Any split within 

the full operating and range of the radio is possible. 

Channel pairs are: CH’s 16-17 and CH’s 18-19 

Example: A 1 MHz split store 145.600 MHz in CH 16 and 
146.600 MHz in CH 17. 

1. Follow the “MEMORY INPUT” procedure on page 12 to 
store these frequencies in channels 16 and 17. Either 
frequency (receive or transmit) may be stored in either 
channel of the pair. 


Beep level adj. 
Autopatch side 
Tone adj. 


Top View 


3-14 TU-79 (OPTION) INSTALLATION 


1. Secure the TU-79 unit with 2 screws as shown in figure 
(Top View, whithin dotted line). 

2. Plug the TU-79 lead connector to the jack (J5) shown 
in the figure (Bottom View). 

3. Three tone frequencies can be selected out of 37 fre- 
quencies (67 Hz ~ 250.3 Hz). This can be done by 6 
bit diode matrix. 

4. Tone deviation is within +0.5 ~0.7 kHz, adjusted. 
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2. To operate this channels pair, set the SELECT switch to 
M. CH and select either CH 16 with the MEMORY se- 
lector. 

3. Transmit, and the displayed frequency changes to the 
transmit frequency stored in the alternate channel of 
the pair. 

4. Return to the receive mode, and the original receive fre- 
quency stored in CH 16 will display. 

The other channel pair, CH 18 - 19, operates in the same 

way. When channel pairs are used, the 600 kHz shift and- 

mode indicators, +),@)! and S), do not funtion. 


X50-1900-10 
® -) 


Lithium 
Battery 


X53-1280-10 


TU-79 uni 
- unit 
installation I LE 


Bottom View 


TU-79 


4-1 General Information 


Your TR-7950 (or TR-7930) has been factory aligned and 
tested to specification before shipment. Under normal cir- 
cumstances, the transceiver will operate in accordance 
with these operating instruction. 

If your transceiver fails to work, contact the authorized 
dealer from which you purchased it for quick, reliable re- 
pair. All adjustable trimmers and coils in your transceiver 
were preset at the factory and should only be readjusted 
by a qualified technician with proper test equipment. 
Attempting service or alignment without factory authori- 
zation. 


4-2 How the TX Final Module are Protected 


Final module protection is provided by sampling the re- 
flected power. As the reflected power is increased (higher 
SWR) transmitter drive is reduced, thus decreasing input 
to the final module. This in turn reduces collector loss, 
protecting the final transistor. 


4-3 Battery Precaution 


When charging your vehicle battery, or when jump- 
starting a dead battery, ALWAYS disconnect the power 
cable from the back of the transceiver. 


4-4 Ordering Spare Parts 


When ordering replacement or spare parts for your equip- 

ment, be sure to specify the following: 

@ Model and serial number of your transceiver. Schema- 
tic number of the part. Printed circuit board number on- 
which the part is located. Part number and name, if 
known,and quantity desired. 

NOTE: 


A full service manual is availabel as a separate publication. 


4-5 Service 


Should it ever become necessary to return the equipment 
for repair, pack in its original box and packing,and include 
a full description of the problems involved. Also include 
your telephone number. You need not return accessory 
items unless directly related to the service problem. Tag 
all returned items with your call for identification. 

Please mention the model and serial number of your radio 
in any correspondence, whether phone or written. For fu- 
ture reference, record this informationin the space provid- 
ed on the back cover of this manual. 

NOTE: 
When claiming waranty service, please include a photo- 
copy of the bill of sale,or other proof of purchase show- 
ing the date of sale. 


TU-79 Tone frequencies 
Note : 


SECTION 4 ADDITIONAL INFORMATION 


Symbols in the table below denotes as follows ; 
X — Cut diode, O — Diode remains mounted. 


EIA 
Specification 
Group Hz 
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| SECTION 5. OPTIONALACCESSORIES _— 
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The following accessories are available for more sophisti- 
cated operation of your transceiver. 


5-1 Fixed Station DC Power Supply KPS-12A 


The KPS-12 DC power supply matches both the TR-7950 
and TR-7930 while the KPS-7A matches the TR-7930. 


5-2 SP-40 External Speaker 


Designes primarily for mobile operation. Styling and tone 
quality match ytour tranceiver. 


5-3 TU-79 Tone Unit 
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